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SIGNATURE	 PAGE

I have reviewed the Inorganic and Radiochemistry results reported in this
data package (when applicable). The results meet the requirements of
0242-A Evaporator Feed Characterization Project - Statement of Work' -
WHC-SOW-91-0002. This data is an accurate representation of the data
generated for the requested laboratory analyses performed.

L2 uJ^9 9zt^
.Tillman	 e

2^ -A Evaporator Project M ager

I have reviewed the compiled report and certify that this data package
meets the document standards of the RCRA Data Packaging Procedure
LO-150-151. This data package is complete and contains the data generated
from the requested laboratory analysis performed on this sample.

L.	 Mebb	 Dater	
Records Management Specialist
Data Coordinator

I have reviewed this report and certify that this data package meets the
requirements of "Quality Assurance Project Plan for the Chemical Analysis
of Highly Radioactive Samples in Support of Environmental Activities on
the Hanford Site' - WHC-SD-CP-QAPP-002, unless superseded by the Statement of

—'	 Work or Waste Characterization Plan. This data package is a complete and
r..	 accurate representation of the data generated from the requested laboratory

analyses performed on this sample based on the QA Review Process.

L. F. Markel	 Date
Laboratory Q.A. Officer

The data contained in this hardcopy data package has been approved and
authorized for release by the Laboratory Manager or Manager's designee as
verified by the following signature.

S
.
^
p	 9-/y•92^

M. A. 8e11	 Date
Manager	
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANIC CASE NARRATIVE

The analysis of samples in support of the 242-A Evaporator Feed
Characterization Project for Fiscal Year 1991, was performed by
the 222-S Laboratory during the last quarter of 1991 and completed
during the first quarter of 1992. Samples received and analyzed
for the inorganic and conventional parameters were performed using
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002
Westinghouse Hanford Company, 242-A Evaporator Feed
Characterization Project Fiscal Year 1991, September 1991.

Samples submitted to the laboratory were identified as:

1. TK-102-AW (referred to as 102AW in the remainder of this report) the
feed tank prior to the evaporator.

2. TK-106-AW (referred to as 106AW in the remainder of this report) one of
the candidate feed tanks into 102AW.

3. TK-103-AP (referred to as 103AP in the remainder of this report) the
other candidate feed tank into 102AW.

The inorganic constituents requested for analysis on the three tanks were
divided into the following categories; metals by Inductively Coupled Plasma
(ICP), metals by Atomic Absorption Spectroscopy (AAS), and conventional
parameters by specified methods. The results were obtained using approved
methods as specified in Table I of the SOW. Quality analyses, including
number and frequency, were performed in accordance to guidance found in Table
2 of the SOW. The parameters analyzed for from the three tanks are:

Metals by ICP

Silver
Aluminum
Barium
Cadmium
Chromium
Iron
Magnesium
Manganese
Sodium
Lead
Zinc

1of2
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

Problems encountered:

Samples from the two candidate and one feed tank into the evaporator
were received into the 222-S laboratory during the laboratory's transition
period from process to environmental analysis. This transition period
signaled a change in the analytical protocols required to meet different, and
in some cases, more stringent conditions. Most of the problems encountered
during this work effort can be attributed to the response of the laboratory to
these changing requirements. Nevertheless, the data generated for these
samples was obtained using the best available laboratory practice at the time
of sample analysis. The following problems were observed to have occurred
throughout the samples submitted from tanks 102AW, 103AP, and 106AW:

(1) In a few cases, the analytical data cards are not corrected with one line,
an initial and a date. Also, due to insufficient training, the chemists
signed the analytical data card in the incorrect location. Though the
analytical data cards were signed by the cognizant chemists, they were often
signed in the inappropriate location on the card. This indicated the need for
appropriate training to address this problem. This training effort has begun.

The Extension "1621" on the data cards represent an old extension which
specifically denotes "TOC" analysis.

(2) Instrymenl4pgtection Limits (IDL ) . Detection limits for the parameters
determined were obtained using the method prescribed by the US EPA. The
instrument detection limits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical
methods are obtained from an aqueous matrix. The instrument detection limits
for the analytes on actual evaporator feed or candidate tanks would probably
be higher due to matrix efforts. The standards used to prepare the solutions
for the detection limit determinations were obtained from bonifide and
reliable sources. The procedure basically requires the analysis of seven
replicates of the analyte at a concentration two times the noise level for the
instrument. Following this protocol, the instrument detection limits were met
or exceeded when compared to the IDC's in the Request for Special Analyses
(RSA). Typical instrument detection limits obtained during this work effort
are listed below:

loft
.' 6.2
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242-EVAPORATOR FEED CHARACTERIZATION

INORGANICS CASE NARRATIVE

TANK: 102AW

Metals, anion, inorganic, and radionuclides data review for the 242-A
Evaporator Feed Characterization Project Fiscal Year 1991.

Tank: 102AW (referred to as 102AW in the remainder of this report)

;C	
These samples appeared aqueous with no visible organic layer. All samples had
a light yellow tint and 2291-4-3 (R9411) had solids present. Most check
standards were within control limits except for some metals; i.e., aluminum,
iron, and sodium. Also some of the radionuclides in the check standards were
outside the control limits.

Ion Chromatography (IC) Anions and Conventional Parameters

w	 Customer Sample #	 Lab. I.D. #

2291-1-3	 R9408
2291-2-3	 R9409
2291-3-3	 R9410
2291-4-3	 R9411

Anions are determined on the undigested samples that are diluted if necessary.
IC is used to determine fluoride, chloride, nitrate, nitrite, phosphate, and
sulfate anions. All duplicates were within the control limits of 20% relative

,T	 percent difference (RPD). The results were consistent over all samples
analyzed for this batch of samples. The sulfate spike recovery data was
biased high due to matrix interferences and the high ion content of the
sample. The spike recovery data was bracketed by check standards that were
within the limits. Some of the parameters for sample 2291-1-3 (R9408) were
run in duplicate as a quality check of the method. The RPD for sulfate,
phosphate, nitrate, and nitrite were within the defined control limits.

Duplicate cyanide analyses were run on sample 2291-1-3 (R9408). The RPD for
this sample was within the control limit and the spike recovery value was
about 95%. The results of the check standards run before and after the sample
were 100.5 and 99.1% respectively. The check standards run before and after
Total Inorganic Carbon (TIC) and Total Organic Carbon (TOC) indicate good
accuracy for these analytes. No exotherm was detected for this batch of
samples. The check standards run for this batch of samples for the
Differential Scanning Calorimetry (DSC) indicate good reproducibility.

The dates on the analytical cards for Fluoride and Chloride results are the
dates the data for these analytes was regenerated. The actual analysis date
is 09/25/91.

1 OF 3	 6*4
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for
These samples were used to determine americium 241 and several other
radionuclides because of concern for criticality. Isotopic analysis
uranium was accomplished using Alpha Total/Alpha Energy Analysis.

The sample was run in duplicate except for the isotopic uranium. The
precision and accuracy data were within the limits of control. An additive of
the isotopic uranium data agrees well with the total uranium results.

For no apparent reason, the spikes were not run for Tritium with this batch of
samples.
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compliance. While it is expected that in most cases specific needs will be
more stringent, if less stringent requirements are appropriate, these should
also be defined in the WAP. This could significantly reduce analytical costs
and turnaround times.

Characterization-of Waste Streams Discharged to Double Shell Tanks (OSTs1:

These streams are from ongoing operations of the site and will need analysis
for two requirements; verification of compliance to tank farm storage
specifications (processing parameters), and determination of composition for
regulatory based designation of the waste (hazardous waste designation).
Processing parameter based analysis will be equivalent to current practice and

rr	 should be predefined using laboratory "routine set" analysis. The analysis
will be performed under the quality assurance requirements of NqA-1 with
typical result turnarounds of 1 to 5 days. Results will be available via the
laboratory reporting system (LCCS).

Analysis of the samples to meet the needs for hazardous waste designation will
require more stringent quality assurance than for processing parameters.
Those components that fall under both needs will likely be required to be
analyzed by both protocols. Unfortunately, analysis turnaround times for
designation will likely exceed needs for normal processing parameters. If
processing parameter analysis results show a component to significantly exceed
a hazardous waste designation limit (e.g., a sample is sufficiently caustic to
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of
the sample under the more stringent protocols would not be necessary. In no
case will analysis performed to processing parameter protocols be suitable for
designation as an intermediate level or as nonhazardous waste.

rn
DST Characterization Analysis:

All of these analyses will be required to be performed to hazardous waste
dmignation protocols. Currently, no analytical capacity exists to perform
Nb analysis. This long lived (2x104 y) beta emitter is not expected to be
present in significant quantities and will require development efforts to
analyze for. Addition of total beta (TO) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the needs for additional specific beta emitting
radionuclide component quantification.

Analysis for Pure at the 222 -Laboratory is complicated by the presence of
this isotope in the spike (Pu ) added to the analysis to allow correction
for
will be

	 yield in the
 fraction of the Pu 3̂ 14 activitydandmmaysbePapproximated

using isotopic ratios based on historical irradiated uranium processing.
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If you need any additional information or have any questions, please call me
on 3-3869.fir. %^.
R. L. Weiss, Principal Scientist
Office of Sample Management

jmd

Attach'mf nts - 7

CONCURRENCE:

Date	 Z c^ q0
C. R. Stroup, Manager
Analytical Laboratories,

J./Briggs, manager
22	 Analytical LaboL	 Complex

Date 411
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TABLE 2
D ANALYSIS MINIMUM QUANTITATION LEVELS
for TANK FARM WASTE ANALYSES

An la yte	 Solid/Slurry	 High-Salt	 Low Salt
Liouid	 Lioui d

Alpha Total 100	 1	 0.01

Beta Total 350	 3.5	 0.035

Radionuclides Analyzed by Gamma Energy Analysis

Co 
60
	 4	 4	 0.04

Cs 
137
	 5	 5	 0.05

RuRh106	50	 50	 0.5

Radionuclides Analyzed by Separation with Beta Counting

H3	75	 1.5	 1.5
C14	 5o	 0.5	 0.25
NO
Se79	50	 0.5	 0.25
Sr"	 150	 1.5	 0.015
Tc

99 	250	 2.5	 0.025
I 129	 900	 9	 0.09

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis

Pu
ue	200'	 2'	 0.02'

_	 PUZ39/240	 50	 0.5	 0.005
Am 

241
	 100	 1	 0.01

Cm 
244
	 100	 1	 0.01

0,
Values for solids are as pCi/g
Values for liquids are as pCi/ml

No current analysis capacity for Nb94

1 Potential interferrence on Pu 239 analysis from contamination in Pu
236 

spike
added to the analysis

r.. -L2



(continued) Q antltatlon Um(ts*
Low Med. On

' Yrtrr J011 10-11 Co ItIM

Semivolatlles rAS Number ur/L nr/Mr ur/Kr (ne)

69. Dlbonzofuran 132-64.9 LO 330 10000 (20)
70. 2.4- 01nLcrocoluene 12L-14-2 10 330 10000 (20)
71. OLethylphehalate 84-66.2 10 330 10000 (20)
72. 4-ChlorophenyL-phenyl

ether 7005-72-3 10 330 10000 (20)
73. Fluorene 86-73-7 10 330 10000 (20)

74. 4-NLtroanLlLne 100-01.6, 50 1700 50000 (100)
75. 4.6 - Dinitro - 2-methylphenoL 534-52-1 SO 1700 50000 (160)
76. N-nlcrosodLphanylamine 86-30-6 LO 330 10000 (20)
77. 4-8romaphonyl-phenylecher 101-SS-3 10 330 10000 (20)
78. NexachLorobanzena 118.74-1 10 330 10000 (20)

79 PentachLorophenol 87-86.5 50 1700 50000 (100)
do. Phenanthrene 85-01.8 10 330 10000 (20)
81. wnthracene 120-12-7 10 330 10000 (20)
A2. CarbazoLe A6-74.8 10 330 10000 (20)

63. OL-n-bucylphthalata 84.74-2 10 330 10000 (20)

e4. Fluoranthene 206.44.0 10 130 10000 (20)

85. Pyrene 129.00-0: 10 330 10000 (20)
86. nucylbenzylphchalate 85.68-7 10 330 10000 (20)
67. 3.3 1 -DlchiorobenzidLne 91-94-1 10 330 10000 (20)
88. Denzo(a)anthracena 56-55.3 LO 330 10000 (20)

89. Chrysene 218-01-9 LO 330 10000 (20)
90. bls ( 2-Echylhexyl ) phtha1ata 117-81-7 LO 330 10000 (20)
91. DL-n-occylphchalace 117-84-0 10 330 10000 (20)
92. Benzo(b)fluoranchans 205.99-2 10 330 10000 (20)
93. henzo (k)fluoranchons 207.08 . 9 10 330 10000 (20)

94. henzo(a)pyrene 50-32 -e LO 330 10000 (20)
9S. lndeno(1.2.3-cd)pyrene 193-39.5 LO 330 10000 (20)
96. DLbanz(a.h)anchracena 53-70-3 LO 330 10000 (20)
97. 5enzo(g,h,L)pe ryLene 191-24.2 10 330 10000 (20)

+ QuantLcaeion limits listed for soLl/sedlmene are based on vat weight.	 The
quantLtatLon limits caltulatad by the laboratory for soLl/sediment.
calculated on dry weight basis as required by the contract, will be higher.

r^.
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TABLE 3 (Cont)	

age o

TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

r.

fr

Vnlar(lee. CAS Number

gganrLra

1i tS [
ur/L

on
Low
S&Ll
Ur /Kr

-Lml se
Med.
Sell
ur/K_r__

On
r
ya 

lutes
_Inrl

1. Chloromethane, 74.87.3 10 10 1200 (50)
2. Bromomachane 74-63-9 10 LO 1200 (50)
3. Vinyl Chloride 75-01.4 10 10 1200 (50)
4. Chloroethane 75.00-3 10 LO 1200 (50)
S. Methylene Chloride 75-09.2 10 10 1200 (50)

6. Acetone 67.64.1 10 10 1200 (50)
7. Carbon DLsulfLde 75-15-0 LO LO 1200 (50)
S. 1.1.OLchloroschene 75.35.4 10 10 1200 (50)
9. 1.1.OLchloroachane 75-34-3 10 10 1200 (50)

LP, 1,2-Dlchloroechene (total) 540 . 59-0 10 LO 1200 (50)

11. Chloroform 67-66-3 10 10 1200 (50)
12. 1,2-DLchloreathane 107-06-2 10 10 1200 (50)
13. 2-Butanons 76-93-3 10 10 1200 (50)
It.. 1.L.1-TrLchloroachans 71-55-6 10 10 1200 (50)
15. Carbon Tetrachloride 56.23-5 10 LO 1200 (50)

16. Bromodlchloromethane 75-27.4 10 10 1200 (50)
17. 1.2-OLchtaropropans 78-87-S 10 LO 1200 (50)
18. cis-1.3-Dlchloropropene 10061-01-5 10 LO 1200 (50)
19. TrLehloroathans	 - 79-01-6 10 10 1200 (50)
20. Dlbromochloromethane 124-48-1 LO 10 1200 (50)

21. 1,1,2-Trichloroeehane 79-00-5 10 10 1200 (50)
22. Benzene 71-43.2 10 10 1200 (50)
23. trans-1.3-DLchloropropens 10061-02-6 10 LO 1200 (50)
24. Bromoform 75-25-2 10 10 1200 (50)
2S. 4-Mechyl-2-pentanons 108-10-1 10 10 1200 (50)

26. 2-He:anon 591.78.6 LO to 1200 (50)
27. Tetrathloroethene 127-18-4 10 10 1200 (50)
28. Toluene 108-88-3 10 10 1200 (50)
29. 1,1.2,2-Tetrachloroethans 79-34.5 10 10 1200 (50)
30. Chlorobenzene 108-90-7 10 LO 1200 (50)

31. Ethyl Benzene 100-41-4 10 10 1200 (50)
32. Styrene 100-42-5 10 10 1200 (50)
33. )(ylenes (Total) 1330.20.7 10 10 1200 (50)

e QuantltatLon 1Lmits listed for soil/sediment are based on vet weight. The
quanticatlon Units calculated by the laboratory for soil/sediment.
calculated on dry weight basis as required by the contract, will be higher.

6.16
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TABLE 5
RESULT REPORTING/VALIDATION

The RCRA validation documentation package consists of the Office of Sample
Management Data Validation cover sheet (different sheets for Level A, B, or C
validation), supplemental Quality Control (QC) attachment pages, a copy of the
Chain of Custody, and all sample data. One documentation package is completed
for each sample or delivery group.

Three levels of validation are offered:

Level A	 The minimum requirement for all RCRA data. The primary
application is for data used in waste designation/disposal. 	 The
additional QC required by SW-046 will be assessed through laboratory
audits and Performance Evaluation (PE) samples.

Review Requirements:
T

o	 Requested Versus Reported Analyses
o	 Analysis Holding Times

Level B	 Provides a more in-depth review for programs whose data are
compiled for use in later reports.

r^ Review Requirements in Addition to Those Listed for Level A:'

o	 Matrix Spike/Matrix Spike Duplicate Analysis
o	 Surrogate Recoveries
o	 Duplicate Analysis

r„ o	 Analytical Blank Analysis

Level C	 Requires that the data be reported in Sample Delivery Group
(SDG) data packages and is applicable to RCRA governed programs
requiring Contract Laboratory Program (CLP) quality data from analytical
work done in non-CLP laboratories 

0 %

Review Requirements in Addition to Those Above:

o Initial and Continuing Instrument Calibrations
o Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria
o Internal Standards for Gas Chromatograph Analysis
o Laboratory Control Samples
o Interference Check Samples (for ICP analysis)
o Any Other QC Checks Performed or Required by the Methods of

Analysis

-4',.18
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	 TABLE 6 (cont)

10. LABORATORY CONTROL SAMPLE

All Laboratory Control Sample recoveries must be within 80-120% for all
sample matrices.

11. INTERFERENCE CHECK SAMPLE

Frequency of analysis and all Interference Check Sample solution results
must meet the requirements specified in the procedure used.

12. OTHER QUALITY CONTROL CHECKS

As specified in project specific documentation.

9
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Procedure	 LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.0000999/mL

Fluoride
Detection Limit in solution 	 0.09 ppm.

Chloride
Detection Limit in solution	 - 0.04 ppm.

Nitrate
Detection Limit in solution	 - 0.24 ppm.

Phosphate
Detection Limit in solution	 - 0.13 ppm.

Sulfate
Detection Limit in solution	 - 0.13 ppm.

Procedure	 LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit	 5 ppm in solution
Typical sample dilution was 0.019/mL

Procedure	 LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit-	 S.S ppm in solution
Typical sample dilution was 0.01 g/mL

Procedure	 LA-695-101
Cyanide	 -	 0.1 ppm CN in solution
Spectrophotometrie Determination of Cyanide

Procedure	 LA-634-102
Ammonia	 W	 0.1 ppm NHS in solution
Ammonia by Kjeldahl

Procedure	 W645-001
Nitrite	 0.104 ppm NO in solution
Spectrophotometrle Determination of Nitrite

Procedure	 LA-266-101
Chromium VI	 -	 0.1004 ppm Cr6' in solution
Spectrophotometrle Determination of Hexavalent Chromium

7,02
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection.limits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection limits on actual single shell tank samples are likely to be much
higher. No information regarding procedure detection limits is available for
procedures not listed in this report.

Procedure	 LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit	 -	 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.00259/mL.
Typical sample dilution for the Water Digestion was 0.0109/mL.
Typical sample dilution for the acid Digestion was 0.0109/mL.

Procedure	 LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

o.m .
	 Detection Limit	 0.002 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.00259/mL.
Typical sample dilution for the Water Digestion was	 0.0109/mL.
Typical sample dilution for the acid Digestion was 	 O.OlOg/mL.
Solids were analyzed directly.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit	 - 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.00259/mL.
Typical sample dilution for the Water Digestion was 0.0109/mL.

Typical sample dilution for the acid Digestion was O.OlOg/mL.
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Procedure: LA-505-151 (Nominal Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.

Typical sample dilution for the Mater Digestion was 0.000476 g/mL.

Typical sample dilution for the Acid Digestion was 0.000476 g/mL

Instrument Detection Limit ppm.

Aluminum 0.0745 Antimony 0.1424
Arsenic 0.0223 Barium 0.0026.
Beryllium 0.0006 Bismuth 0.0839
Boron 0.0083 Cadmium 0.0039
Calcium 0.0002 Cerium 0.1359
Chromium 0.0039 Cobalt 0.0246
Copper 0.0158 Europium 0.0024
Iron 0.0073 Lanthanum 0.0141
Lead 0.0273 Lithium 0.0032
Magnesium 0.0001 Manganese 0.0011
Mercury 0.0036 Molybdenum 0.0049
Neodymium 0.2130 Nickel 0.0147
Phosphorous 0.0308 Potassium 0.2122
Samarium 0.1525 Selenium 0.0631
Silicon 0.0314 Silver 0.0183
Sodium 0.0483 Strontium 0.0010
Sulfur 0.0163 Tantalum 0.0273
Thallium 0.0646 Thorium 0.0122
Tin 0.0144 Titanium 0.0035

Tungsten 0.0273 Uranium 1.1405
Vanadium 0.0186 Zinc 0.0017
Zirconium 0.0141
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Addendum 3 Rev 0

11

7'.y. .

CHAIN OF CUSTODY

.COmp•11i . COnuce	 ''^.'^` C.	 Pitknff 'Hl•phorle ;.:

lilt' of ladldt Yatr.y^;", N/A offal i• Prep.ri y NOl- N/A

Method at shiporn	 !?' Sample Truck

SAMPLING INFORMATION

Srpie.'Calleetd^bv," Olt, ;(..^ -^ Tlr yf
smote^loeailivu . `;; ;"' -{tt..^	 ptJV.	 %OZ-44-J	 ^	 ^ 2 2.

C,, 
Ches[ 4 fk Saaplf •°`. —	 ^f leld lotboak artd NSA

Saapte Number	 Sample Schedule Number

A/ 1T Z9/--/	 FSS-T-630-00001, FO-A. Routine 2

CHAIN OF POSSESSION

tellllqulah	 by Received b

Vv	
Date/T-Z D//r

\ t 	I	 Cyrt./ 	 _ c. Received by w
.. /1	

Date/TI•r:6
/7A / 0-2'15

111

r

gjisn.t er(tt Received Oy, pate/Tloe:

set[nW(thd byt Received bit Date/Tlat

pocunentNO:	

a. :

'T"x	 Rev/Nod	 `	 P•N•

0801930	 C=1	 15

M
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WK-SD-WM-DP-025

Date/Time

Addendum 3

Received 	 OZ/a 	 te
Rev 0

Client Name C•C• A/TTGef.F

/ D Z-AuJ

"roJect/Cl lent /	 ZU/-ALU- 9'/1r//C Batch or Case / /Z / Stn ri 2.Zh-

P	
G+y+j

^ C-,
Y= C•C./^ir/[off ^•-^y}l..3D• zl^ws-s2.9/-/

Cooler 10 (if noted on outside of cooler) 13-/-?

1. Condition of shippingg container? la -
2. Custody Seals on-"r intact? Yes ( ] No [ ]7xie e,

3. Custody Seals dated and signed? Yes [ ]	 No [ ] 2t4—Ar_. 
^^ms... E.

4. Chain of Custody record is taped-on im+d 	 Yes [3f No ( I

S. vermiculite/packing material Is: Wet [ ] Dry [ ] A1,&

G. Each sample is In a plastic bag? Yes [ ] No [ ] .CIA
!.r

7. Number or sample containers in cooler:	 I

0

rr

D. Samples have:

9. Samplds are:

t1A clips (in cans)

.do custody seals

hazard labels

3 in good condition

iVA- tape

appropriate sample
labels

_/2^ leaking `

^.	 broken	 A(fl_ have air bubbles

IN	 ^y.4* other

10. Samples received at M& °C. Coolant type /VA-

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s) C r+f/l^uat^."'
Request for Analysis 1(t)

Alrbill 1 - N4-	 • Carrier , n^ed

12. Have any • anomalies been identified above? Yes [ ] No

13. Memos have been initiated for all anomalies identified above? Yes (v>a

Printed ilame/Signature	 Date/Time	 (0"7-9
Pas 1 1 2

13	 v
___ 12
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TANK'FARM PLANT OPERATING PROCEDURE

Addendum 3 Rev 0

CHAIN OF CUSTODY
cwfsnvcont.ec C.	 C.	 Pitkoff ^ia.phvr

I

sill . of LadlnY'llo. ' (.. N/A Of 1sItsPropartYMo ' ' . N/A

method of Snlpeanej ' ' Sample Truck

Shipped to 222-S

SAMPLING INFORMATION

%aspic ColLacted by_.^,' L Dob ;^_^=,` 6.4 f

Saapte Locatlaq  II Atdl,	 l07_-7fF.J	 2
eemtkt	 - 	 ` /3

' Iu Chest or_.,4^w'I'	 s;
P19	 Yo.	

..,_.. ..,...	 .	
_	

...
—
4.

flair! l.oeboot iwld.
Pe90 Ya..,

	 iL NSA

faople YtwbaP	 Soople Schedule hobeP

1_/q/,LS 99l /	 FSS-T-6,30-00001. FO-A. Routine 2

CHAIN OF POSSESSION

Ilelingeishby, Race Ivedb Date/Tim: J

JI
	 Is	 d jy.f ^^ ._ _^ _

Ul_ `.cYC^+
Received byt Deb//Tlme^	 I OZ ^^

Inwlsh	 bye Received by: Date/Tim:

sellegslshed bye Received bye Deb/Tlmt

p, ?e ^111jgl

Pogo ;..

— 12.2
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Page 2 of 2

14

12.4
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WHC-SD-WM-DP-025
+^ `10 }-j yYQ^i 9.yt6	 Addendum 3 ate Sampled	 time SampledT

^^11 nil: ) 11	 LAOORATORYID

npleS it e or Sampling ID	 O	 Date Rece ived at 222-S Time Received at 222-S

_  ? s^^9 ^ -^.	 Cry s.^,^ ^ . ,^-1}
f.r.	 /(Signature)	 RPT Release (Signature)	 Dote Rate

<;L.-'-	 ..^o^--
n0dwn(Signature)	 ^'bateAnalysV Disposal Date

Complete

I

ai No.	 TecNRecetver (Signature)	

n 
Date	 Entry Code	 Comments

a1nar.a ►I <<.	 ► 	 1°c C1 	 S ,

1u t•oAv

)UU•rr '

r'

_	 60.6000.747(10189)	 I

12e b UUUJ`3J f ^

a`.

I
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WHC-SD-WM-DP-025
Addendum 3 Rev 0

SAMPLE CHECIC-IN LIST
SAMPLE NUMBER MATRIX

WHC 10
NUMBER

SAMPLE LABEL
NUMBER

PNL ID
NUMBER

AGREEMENT
OF

INFORMATION7

q

3

y

OA

L

O

rh

R

12,8
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WHC-SD-WM-DP-025	 C^ 5/)
Addendum 3 Rev 0

Date/Time Received	 /	 Client Name ^4zl ' v^

Protect/Client 1 r7U/-A4J —ID,L	 Catch or Case 1
701 - 4 r

Cooler ID (if noted on outside of cooler) ^	 - &4/
1. 'Condition of shipping container?

2. Custody Seals on cooler intact? Yes [A No [ ]

3. Custody Seals dated and signed? Yes 1A No [ J

4. Chain of Custody record is taped on inside of cooler lid? Yes 1 J No [

S. Vermiculite/packing material 	 is:	 Wet [ ]	 Dry [ J AZA

6. Each sample is in a plastic bag?	 Yes [ ]	 No [ ] A-) g4

7. Number of sample containers in cooler: 	 1

0. Samples have:	 clips (in cans) tape

r _3 custody seals	 _^ appropriate sample
labels

► ^ hazard labels

9. Samples-are:	 in good condition leaking

broken have air bubbles

other

10. Samples received at	 *C.•C.	 Coolant type

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s)

Request for Analysis 1(r( • ^
n

Airbill 1	 A)A	 Carrier /,A 	 ./J
12. Have any anomalles been identified above? Yes [ ] No JX

13. Memos have been initiated for all anomalies identified above? Yes [ j

Printed Name/Signature gelt C^	 .Da t o/Time	

I(3Fees 1 401 

4V

13

12.10

I



FSS-T-630-00001, FD-A, Routine 2

_	 WHC-SD-WM7DP-025
.•	 —	 Addendum 3 Rev 0

I.•	 CHAIN OF CUSTODY

Company Contact..... ••:^. C. C.	 Pitkoff 'trrlephone 	 3-2408

lilt	 of - ladlne No.'- N/A oflalte property-NO ^,	 N/A
Method of ShlPmnt Sample Truck

snipped to	 :.	 .. 222-5

SAMPLING INFORMATION

Srple Collected by- C• LJ E Dote 4 - 1Z. Thee

saeple Locatlonr...', 2H/ —	 •T	 - Aw 	 2 A

Rrrrb .,

tee ene3^yo.-aiip't .rleld loDbook-and. N/A

SAMPLE IDENTIFICATION

s.n
	

Fsaap14 Weber	 Srple Schedule Weber

•,,.I

CHAIN OF POSSF-UION

Relinquish Received by: ^ Date/Ti:
-12-9	 1311)

Actinquls ell by Rece	 ed try: Date/Tim:
1• l.t	 1t4 1 c

Relinquished by: Received Date/Tim:

let lnqulshed D ip s Received by: Date/Tier:

12.12
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WHC-SD-WM-DP-025
Addendum 3 Rev 0

e/Time Received	 Client Hame

CA

Ject/Client I	 101 A^	 Batch or Case / A="y 2A

ler ID (If noted on outside of cooler)

Condition of shipping container?

r.

2. Custody Seals on cooler intact?	 Yes [X]	 No [ ]

3. Custody Seals dated and signed? Yes JA No [ ]

A. Chain of Custody record 1s taped on Inside of cooler lid? Yes [ ] Ho [/f AM

S. Vermiculite/packing material is: Wet [ ] Dry [ ]	 •Z A

G. Each sample Is In a plastic bag? Yes [ ] No [ ] 	 iv it

7. (lumber of sample containers In cooler:

0. Samples have:	 clips (In cans)	 tape

custody seals	 appropriate sample
labels

hazard labels

9. Samples are:	 In good condition
	

leaking

broken
	

have air bubbles

other

10. Samples received at	 °C. Coolant type

11. The following paperwork should be accounted for (N/A 1f not applicable):

Chain of Custody 1(s)

Request for Analysis (S)

Airblll 1 L_ A4	 Carrier., &VC bZ,Z4dA a I Z
12. Have any anomalies been identified above? Yes [ ] No V]

11. Memos have been Initiated for all anomalies Identified above? Yes [ ]

Printed Name/Signature	 -.,pate/Time	 1 i

11

BEST AVAILABLE COPY
12.14
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_	 WHr-qn-wm- nD_n95

.Addendum 3 Rev 0

I	 CHAIN OF CUSTODY	 I
cow" Contact '	 ;• C. C.	 Pitkoff `Telephon.	 3-2400

Alit of Ladino No, N/A D/felts Property YO.:	 N A

method of Shl"nt Sample Truck

Shipped , to	 -'..	 - 222-S

SAMPLING INFORMATION

Semple collected by Date` 6-0--Ckk
I 

Tim O 1ys

Sa mple tocaearu -A%-J	 -A 	4*	 _7 A

. lee chcxt.-	 fe'..
PI" .

1 Field logbook end....:::;;,
Prle No.

N/A

Semp le Number
	

bepte Schelde Number

2ALLI(vllgl-4	 FSS-T-630-00001, FD-A, Routine 2

CHAIN OF POSSESSION

Relinquished byt^ Received by: Date/Tim:

131v
Rellnqul eh YecyJvd by: Date/T lee:/

Relinquished by: Received by: Dete/Tim:

Relinquished by: Received byn Date/Tim:

12,16
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WHC- SO-WM-UV-025
Addendum 3 Rev 0

Dale/Time Received _	 -,(/	 Client Name

2ALwJ &Iiy,F-r/

Project/Client 1	 t// -/b-') Ae --	 Batch or Case 1 4 1̂ de, zar

..Cooler 1 0 (If noted on outside of cooler) 7nOtF*:!/1 	 1/2 JV

1. 'Condition of shipping container? AC7 l	--
2. Custody Seals on raellir^lntact? Yes M No [ ]

3. Custody Seals dated and signed? Yes Vj	 No [ j

4. Chain of-Custody record is taped on inside of cooler lid? Yes [ j No [ J ^^

S. vermlculite/packing material is: Net [ ] Dry [ ] 	 ^17^^
G. Each sample is to a plastic bag? Yes [ ] No [ J ^A

7. Number of sample containers In cooler:

clips (in cans)
	

tape

D^ custody seals
	

appropriate sample
labels

hazard labels

9. Samples are:
	

In good condition
	

leaking

broken
	

have air bubbles

other

10. Samples received at &- /AL 'C. Coolant type

11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody 1(s) ;yg12 Z
Request for Analysl:Vl(r)

Alrblll 1	 A-,,&	 Carrier( a-a^
12. Have any •anomalles been identified above? Yes ( ) No &J

13. demos have been Initiated for all anomalies identified above? Yes ( J

	

Printed Name/Signature- •	 Date/Tlme	 yS/5
Page 1	 2

13

C.	
B. Samples have:

12,18



	

WHC-SO-WM-DP-025	 ;/
Addendum 3 Rev 0

COPY

SAMPLE CHECKOUT LIST

Sample,: ID	 TEch.sign./pyrl Sample out Sample in Date/Tim Custodian/ date

R4^/s, //i/ P, ly I c,q1/^	 IvC?/^ I (6d	 111	 _	 ,^-s

'
4TH'/— Ho'JI^5"yes— 

&10-7— ^3 •.,^ r	 / D J • .

9-we	 (^ LS

1/5

C2?•f	 609

R ^^ l( 0-	 ' o	 0 6-1 -^7

94U ? — I 1	 8002 I

42—	 1 D	 /33(^ G-^9y

M

r,

12,20



WHC-SD-WM-DP-025.
Addendum 3 Rev 0	 J

1

SUMMARY DATA REPORT

Project:	 242—A EVAPORATOR FEED CHARACTERIZATION
Tank:	 102AW
Customer ID: 2291-1-3

Undigested Sample Results

Sample Sample Duplicate
R9408 R9408

r Specific Gravity 1.024 NA
ra.

Differential Thermal No Exotherm No Exotherm

n
Total Organic Carbon 4.12E-1 g/L 4.02E-1 g/L

Total Inorganic Carbon 6.84E-1 g/L NA

Ammonia 1.38E+2 ppm NA

—' Determination of
Hydroxide Ion 3.01 E+3 ppm NA

o^
Cyanide 1.27E+0 ppm 1.17E+0 ppm

Ion Chromatographic

Chloride 6.23E+2 ppm NA
Fluoride 4.28E+3 ppm NA
Nitrate 1 .44E+4 ppm 1.41E+4 ppm
Nitrite 2.53E+3 ppm 2.51E+3 ppm
Phosphate 1.79E+2 ppm 1.77E+2 ppm
Sulfate 2.26E+3 ppm 2.12E+3 ppm

.Note: pH analysis not run.	 14



WHC-SD-WM-DP-025
Addendum 3 Rev 0

SUMMARY DATA REPORT

Project:	 242—A EVAPORATOR FEED CHARACTERIZATION
Tank:	 102AW
Customer ID: 2291-3-3

Undigested Sample Results

Sample	 Sample Duplicate
R9410	 R9410

N.
	 Gravity	 1.027	 1.027

Differential Thermal	 No Exotherm	 NA

Total Organic Carbon	 5.17E-1 g/L	 NA

Total Inorganic Carbon 1.07E+0 g/L 1.07E+0	 g/L

Ammonia 5.72E+1 ppm 6.80E+1	 ppm

Determination of
INn	 Hydroxide Ion 2.99E+3 ppm 3.09E+3	 ppm

rn
Cyanide 1.21 E+0 ppm NA

Ion Chromatographic

Chloride 5.82E+2 ppm NA
Fluoride 4.09E+3 ppm NA
Nitrate 1.41 E+4 ppm NA
Nitrite 2.54E+3 ppm NA
Phosphate 1.74E+2 ppm NA
Sulfate 2.55E+3 ppm NA

Note:	 pH analysis not run. ib



oi.C-SD-WM-DP-025
Addendum 3 Rev 0

T	 -UNDIGESTED SAMPLE ANALYSIS RESULTS

u.

0

-'- 18



UNDIGESTED SAMPLE RESULTS

Tank:	 102AW
core:	 NA

Segment:	 R0409
Customer 10:	 2291-2-3

Check	 Duplicate	 Spike of	 Check
Standard	 Stank	 Sample	 Sample	 Sample	 Standard

Lab ID: 119100 110100 119100 R9409 119111

Lab 10: R9409-88711
Cyanide 08-27-91 100 % <0.50E+0 m m 1.33E+0 m 97.9
Lab ID: 89108 R9407

gExothorm

89409 R9400 89412

Lab ID:
Differential Thermal 09-15-01 100 % No Exotherm NA NA 100
Ion Chromatographic

LablO: 80400-5771
Fluoride 05-18-92 98.4 % <1.11E+2 PPIP 3.87E+3 PPM NA NA 95.5

Lab ID: R9409-5774
Chloride 05-18-92 95.7 % <1.11E+2 PP M 1.75E+4 PPM NA NA 94.8

Lab ID: 89409-8778 80100-5975
Sulfate 09-25-91 95.8 % <1.00E 40 PP M 2.82E+3 PPM NA 147.3 % 98.3 Y

Lab ID: R9409-8774 A9409-5974
Phosphate 09-23-91 103.7 % <1.00E+0 PP M 1.79E+4 Ppm NA 93.8 % 101.5 %

Lab ID: 89100-8773 R0400-8973
Nitrate 09-25-91 95.7 % <1.00E+0 PPM 1.11E+{ PPIP NA 101.2 % 95.9 %

Lab ID: 80409-5779 R0400-5978
Nitrite	 11 100.951% <1.00E+0 m 2.81E+3 A 114.% 99.41%

Lab ID: 119109-5720
Ammonia 08 -23-01 90.81% <1.79E+1 m 1.27E+2 A NA 85.3 %
LabID: 119109-5729

FFN

Determination of
H drodde Ion• 09-10-91 98.7 % 8.81E+0 m 2.82E+3 A NA 99.7 %
Lab ID: 119100-5747
Total lnor anlc Carbon	 011 102.2 % 3.80E+0 US 8.58E-1 fill. NA NA 102.8 %
Lent il : 89409-5728
Total Or anlc Carbon 	 Oil 101.8 % 4.70E+0 UP SAGE-1

ALL
NA NA 101.0 %

Lab ID: 89409-5708
Specific Orarll	 06-12-91 99.2 % 9.90E-1 1.024 NA NA 98.8 %

H - NOT RUN

i
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A ^
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WHC-SD-WM-DP-025
Addendum 3 Rev 0

VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE

1: •/4Utl. -rw^.	 lO.AW a-14-91	 1LS9J ze
M1rwuw	 :M^.pllry ^^^
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WHC-SD-WM-DP-025

Addend	 3. R v 0

SPECIFIC GRAVITY AMALYllS - el1MDIGESTED SAMPLE

9tO -SSC6

G -2.0110

If ^ ^. ^L•7$
	,..

N' •/`13z
3 1 IL

5332 ZNZLZ	
RERUN

STDM ISGI. 6T• RESULT .41/270_

STD V4yY36'4	 :smc 9j.X'1^

c- a -v

G. _ 2. 0530

'! • t • Ro98

V»	 M	 .Yeti.	 C+^	 •11/

Y+IJYIII-Y. \r- a^

n

II^.M

rr+. e

00.3

—^ ZHM2

STDM	 RESM.T y.o3y RERUN
VA 6'fD	 L	 c

M.
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WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

A-6000-881 (03(92)



9	 1	 ; p	 I;	 .1

File:00630.00t DSC METTLER 14—Sep-91

9.696 mg	 Rate:10.0 'C/min	 Ident:82583.0	 Mettler GraphWare TA72PS.1

A
0
x
4)

[n •^^.

r
	 Integration

! ;	 Delta H14917 mJ

LO
	 1538.4 J/g.

Peak	 99.7'C
-69.4 mW

Integration
Delta H 2380 mJ

245.4 J/g
Peak	 247.6'C

7.1 mW

1	 100.	 200.	 300.	 400.	 'C

a=

6

cn

 O

C ^

^ 3w 0̂
<oN
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Q
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R9407 102AW	 ' File: 00631.00i DSC METTLER 14-Sep-91
10.000 mg	 Rate:10.0 'C/min	 Ident:82583.0	 Mettler GraphWare TA72PS.1

A
0
x
a^

R9407
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R9408 102AW
	

File:00833 .00i DSC METTLER 14-Sep-91

10. 187 mg
	

Rate:10.0 'C/min	 Ident:82883.0	 Mettler SraphWare TA72PS.1

100.	 200.	 300.	 400.	 'C
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R9408 DUP SAMPLE
	

File: 00834.00i DSC METTLER 14-Sep-91
9.351 ma
	

Rate:10.0 'C/min	 Ident:82583.0	 Mettler GrephWare TA72PS.1
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DSC STD R9412
	

File: 00638.00i DSC METTLER 14-Sep-91

9.741 mg
	

Rate: 10.0 'C/min
	

Ident:82503.0 . Mettler GrephWare TA72PS.1

E
x

0i
3i
0
vm 0
N

C CT

Integration
Delta H15665 mJ

1608.2 J/g
Peak	 105.8'C

-86.6 mW

Integration
Delta H 2203 mJ

226.2 J/g
Peak	 239.1'C

5.8 mW

END STD R-9412

100.	 200.	 300.	 400. • L.

OL



WHC-SD-WM-DP-025	 ^•	 '
Addendum 3 Rev 0

\b S G
	 Ca,^i^^^ ec(' OoO 2to q

INFIGURA"TILJW
26 =NOV-91	 1is24

E INDIUM 255
DSC SIGN ICTA 1
TAU LAG 12
ZAU SIGNAL 0
E DIMIN.	 FACT. .93

2400
1AU LAG 2 16
"U SIGNAL 2 0
E	 DIMIN.	 F.	 2 .93
S'"	 2 1850

_	 TEMP. 600.
111,..	 TEMP. -50.
A	 PTI00 .21437
J,R,±	 PT100 .74509
C	 PT100 -.10370
W AT P 3000
HEAT I 250
{SAT D 30

OL	 1 0
OL 2 0

COOL 3 0
Al 10773
PI 58.121
CI .14689
T1 -100
A2 8940
A2 17.884
C2 -.072
T2 363
A3 9360.3
P3 -15.043
C3 .01538

tt****** METTLER TA4000 SYSTEM ******!RR
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WHC-SD-WM-DP-025

Addendum 3 Rev 0

-D5 C
CONFIGURATION

20-JUL-91	 19:16

E	 INDIUM 250.8
DSC SIGN ICTA 1
TAU LAG 9
TAU SIGNAL 0
E DIMIN.	 FACT. 1
S 2400
TAU LAG 2 13
TAU SIGNAL 2 0
E DIMIN.	 F.	 2 0.88
S	 2 2200

MAX.	 TEMP. 600.
MIN.	 TEMP. -50.
A	 PT100 .21409
B	 PT100 .74787
C	 PI100 -.10809
HEAT P 3000

r` HEAT I 250
HEAT D 30
COOL	 1 0
COOL 2 0
COOL 3 0

t^ Al 10773
BI 58.121
Cl .14689
T1 -100
A2 8940
B2 17.884
C2 -.072
72 363
A3 9360.3
B3 -15.043
C3 .01538

******** METTLER TA4000 SYSTEM *********

42
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

r.. ^ .	 .. •	 rti. ti	 H	 ^. r
M YqW.-111'1	 I^^IW-	 ^-19-Y1	 3...36 .6
Prr .-.ii.. (rw Vr

I/IL
4-

LA-.3.14-1Y!
IV^ 1LL
3: ktLYYtkT M11.6Y Y

-/ 61 Y

YJ316. i:W ILA:	 ..
63 YM Wil h . WWA.1 3.0`&;,	 z . .
YfY VAL

3,00s.
::kEC 101.2%	 .

^.
-jr n

k Y•IY/.-161	 IY:•IW •-19W3 12. by 1b
rrr. r 1... a..w ^..

IW: LA-Y14•-IOD WY YGY43	
u

Y

//,µ•YL
Sf.M 11•r,•111LL.Wtkl 11L mg

^J.90

M 1N M M

1
y

-. 
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WHC-SD-WM-DP-025
Addendum 3 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9407	 Date: 06-27-1991	 Time: 08:45:18

Blank: = N/A	 Sample Size = 2200 Dilution Factor = 1
is Difference = 10	 Min Readings = 7	 Max Readings =

Reading ==== Analysis Time ==== Coulometer =___ :'. Difference =_
1 1.01 0.00 0.00

2 2.01 1.20 100.00

1

	1.01	 2.10

n

4	 4.01	 2.80

hr.
5	 5.01	 3.50

6	 6.01	 4.20

7	 7.01	 4.70

0A

42.86

25.00

20.00

16.67

10.64

BLANK VALUE = 4.7 / 7.006651 = .670791 g/L/minute

Sample Run By: 60028

__ _. 46



WHC-SD-WM_DP-025
Addendum 3 Rev o

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample:	 R-9408DUP Date:	 06-27-1991 Time:	 09:27:48

Blank =	 .670791 Sample Si-<e =	 200 Dilution Factor =	 it
% Difference = 10 Min Readings =	 7 Max Readings =	 7

Reading =__= Analysis Time =__= Coulometer =___ % Difference =_
1 1.01 0.00 0.00

2 2.01 5.70 100.01
T

1.01 7.90 27.85

4 4.01 9.40 15.96r•.

5 5.01 10.30 8.74

6 6.01 11.20 8.04
rr

7	 7.01	 12.00	 6.67

on

tT

( 12 - 4.699959 )( 11 )/( 200 )	 = .4015023 g/L Carbon

( 12 - 4.699959 )( 11 )/i 200 )(12) = 3.345853E-02 Molar Carbon

Sample Run 8y: 60028

48
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WHOSD-WM-0-025
Addendum 3 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9412	 Date: 06-27-1991	 Time: 11:27:31

Blank: = .670791	 Sample Size = 200 Dilution Factor = it
Difference = 10	 Min Readings = 7	 Max Readings = 7

Reading ==== Analysis Time ==== Coulometer ==== % Difference =_
1 1.01 0.00 0.00

2 2.01 38.60 100.00

^	 _ _..ail 51.40 24.90

4 4.01 55.90 8.05

nn
5	 5.01	 58.00	 3.62

6	 6.01	 59.40	 2.36

^r
7	 7.01	 60.30 	1.49

{ 60.3 - 4.699344 )( 11 )/( 200 )	 = 3.056036 g/L Carbon

( 60.3 - 4.699 344 )( it )/( 200 )(12) _ .2548363 Molar Carbon

Sample Run By: eo028

--
,y^ 

50
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WHG-SO-w-DP-025

Addendum 3 Rev 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

__ 52



11HC-su-wm-OP-025

Addendum 3 Rev 0

COULDNETER ANALYSIS REPORT

0 TICTOC Rev. o

N-1i'07
samoles	 seto—M Date:	 09-04-1991 Time:	 09:43:11

Blank = N/A Sample Sizw	 50 Dilution factor	 I
% Difference 10 Min Readi"os	 7 Max Readinus -	 i

:p

Readina Analvsis Time	 Coulometer Difference
1 1.01 0.00

2 2.01 1.40 100.00

3 3.01 1.90 26.Z2

nq 4 4.01 2.40 20.8".

5 5.01 2.90 17.24

6. 3.40 14.j1

/.01 3.80 10.53

ti ANK VALUE = 3.8 / 7.005677 = .5424173 a/L/minute

sawle R"n Bvz 80028
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WHC-SD-WM-DP-025
Addendum 3 Rev 0

COULOMETER ANALYSIS REPORI
IICIOC Rev.	 it

Sarlole:	 R-9412 Date:	 09-04-1991 Time:	 12:47:05

6)anl: =	 .5424173 SamDle Size =	 50 Dilution factor =	 1
bifference =	 10 Min Reading s	 7 Max Reading s =	 7

-= Readino =___= Analvsis Time ==_= Coulometer =_-_ % Difference =_
.' 1 1.01 ir.iui o.(,)o

2 2 (.j1 97.30 1 uO. 4.) r

_ _.01 116.90 16.jl

4 4.01 113.40 5.27

5 5.01 125.5tr 1.67

6 6. it 1 126.70 0.95

7 7.01 127.10 0.31

127.1 - 3.6 )( 1 )/( 50 ) 	 = 2.466 o/L Carbon

( 127.1 - 3.& )( 1 )/( 50 )(12) = .2055 Molar Carbon

SamDle Run BY: 60018

--• 56
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Addendum 3 Rev 0

AMMONIA ANALYSIS - UNDIGESTED SAMPLE

•	 I	 I
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WHC-SD-WM--DP-025
Addendum 3 Re •':' 0

DETERMINATION OF HYDROXIDE ION IN SOLUTION - UNDIGESTED SAMPLE

n

M
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WHC-SD-WM-DP-025
Addendum 3 Rev 0

SAMPLE NUMBER:	 1
DIRECT READ PH: 212.081	 1

D' ÈRIVATIVE OUTPUT, dE/dU

0	 1	 2	 3	 4	 5	 6	 7

4

<-- EP 1

+1 e`

DRV TITRATION:

EQUIUALENCE PH	 TITRANT VOLUME
T

	

9.66	 0.538

	

5.87	 0.679

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991	 8:35 AM

-- --T^ --- I --------------------------------

SAMPLE'HUMBER:	 2
DIRECT READ PH: 11.994

DERIVATIVE OUTPUT, dE/dV

0 .	 1	 2	 3	 4	 5	 6	 7

T

8
	

9
	

1f

<-- EP 2

COMPUTATION

0.0000

0.0000

62
8	 9	 18



WHC-SD-WM-DP-025
. . _	 Addendum-3 Rev 0

SAMPLE NUMBER:	 1
DIRECT READ PH:	 5.317

DERIVATIVE OUTPUT, dE/dU

0	 1	 2	 3 4 5 e'	 7 8	 9	 10

r^[Jg- DRV TITRATION:

_ TITRATION TERMINATED BY PH LIMIT.

SEP 18 1991	 8:21 AM

.r

SAMPLE NUMBER:	 2
DIRECT READ PH:	 5.554

r-
_ DERIVATIVE OUTPUT, dE/dU

B	 1	 2	 3 4 5 6	 7 8	 9	 10

r

DRV TITRATION:
w^

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991	 8:23 AM

T

SAMPLE NUMBER:	 3
DIRECT READ PH:	 5.317

- DERIVATIVE OUTPUT, dE/dV

- 0	 1	 2	 3 4 5 6	 7 8	 9	 18

- DRU TITRATION: ,DOT 
TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991	 8:25 AM

-
-

---------------------------------------------- ---------------------------- --
"°- 64



<-- EP I

<-- EP 2

<-- EP 3

°.i

r--

M

.r.

T

DRV TITRATION:

WHC-SD-WM-DP-025
Addendum 3 Rev 0' . -^	 SAMPLE NUMBER:	 2	 	 _

SAMPLE DATA:	 9408.
DIRECT READ PH: 11.866

DERIVATIVE OUTPUT, dEidV

8	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

EQUIVALENCE PH

9.92

7.81

4.25

TITRATION TERMINATED BY PH LIMIT.

SEP 18'1991	 1:59 PM

wr

TITRANT VOLUME	 COMPUTATION

0.771	 0.8888

1.171	 0.0000

1.529	 0.8868
GG

BEST AVAILABLE COPY
x.^



_	 SAMPLE NUMBER:	 2	 WHC-04 -DVD25
SAMPLE DATA:	 9412.	 Addendum 3 Rev 0

DIRECT READ PH: 12.053

DERIVATIVE OUTPUT, dEidU

8	 1	 2	 3	 4	 5	 6	 7

T

<-- EP 1

<-- EP 2

<-- EP 3

4r

ORV TITRATION:
m

EQUIVALENCE PH
	

TITRANT VOLUME

	

9.67
	

0.529

0.656

	

5.11
	

0.708

TITRATION TERMINATED BY PH LIMIT.

SEP 11 1991 y jq:12`^ AM

8	 9
	

18

COMPUTATION

0.8000

0.8000

0.0808

G8

AA,^Z
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WHC-SD-WM-DP-025

Addendum 3 Rev 0
.CYANIDE ANALYSIS - UNDIGESTED SAMPLE

Irr.w

R 94UB. -96/'	 102RY	 •-14"93	 32,4J
'-

•L^
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. -Wr.L 

A-Ar7-10'L
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WC-2-0-UP-025
Addendum 3 Rev 0

TODAYS DATE: 6-20-91

TROLL NO.: 80028

Y-INTERCEPT= .012836
SLOPE= .166108

SAMPLE ID#: R-9407 BLANK
SAMPLE SIZE: 0
WVL AND ABS= 580NM 0.004 A

SAMPLE ID#: R-9406 STD 75C11-P
SAMPLE SIZE: 1000L-10ML-5000L
WVL AND ABS= 580NM 0.761 A

SAMPLE ID#: R-9408
SAMPLE SIZE: 1ML
WVL AND ABS= 580NM 0.228 A

SAMPLE ID#: R-9408 DUPLICATE
SAMPLE SIZE: 1ML

,rWVL AND ABS= 58ONM 0.211 A

7SAMPLE ID#: R-9408+1000L-10ML-5000L 75C11-P SPIKE
E,,PAMPLE SIZE: 1ML
WVL AND ABS= 58ONM 0.923 A

APLE ID#: R-9412 STD 75C11-P
—SAMPLE SIZE: 1000L-10ML-5000L
WVL AND ABS= 58ONM 0.751 A

JA

^_. 72
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WESTINGHOUSE HANFORD COMPANY
e n-C 1 A0n0ATn DV

A-6000-881 (03192)
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WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

A-6000-881 (03/92)
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Re � Component Concentration Height Area Bl.	 %Del � a
Time Name
______________________________________________________________________

Code

1.13 FLUORIDE	 � 54.031 1079 7472 1	 0 � 0o
1.67 CHLORIDE 71^776 1034 6670 2	 `1 � 96
1 � 93 NITRITE 50 1 . 318 4487 3339 � 2
3,32 NITRATE 530^270 2877 30926 1	 2 � 53
5.22 PHOSPHATE 517.102 836 1 30 98 1	 -1,8G
6 � 62 SULFATE 590.417 2525 43628 1	 -3 � 4 �

Pk.
Num

1
2
3
4
5� 6

����
, ��

��� 	 ���y	 �����������  

�
� 1|

�
3]U

-~1 � |

���

Minutes

WH[~ ��~ �M- �P-O ��
A��en� U� � Q� V U

����� ,���������������������������������� ,��������������������������������������
�� ole Name: LMCS/73C1lCM y �d� i" Jot ��� ^4 �/	Date: Wed Sep 25 1 3 � 59 � 7 � 1nF ��

� 	 ta File : c;\dx\ � ata\91092511.D03	 �
� Method	 � c:\dx\me � hoU\SYSTEM1.met
| ACI Address; 1	 System � 1	 Injec �#:	 3 Detector: CD � -1	 �
�����������������������������������������������������������������������������

REPORT	 VOLUME	 DILUTION POINTS RATE START	 STOP AREA REJ
-----------------------------------------------------------------
E � ternal	 1	 101	 255 5 5Hz	 0. 00	 8.52	 1 00 �

�

.�~—~

^	 [	 � 	 n



WHC-SD-WM-DP-025
Addendum 3 Rev 0

File_ A_191O97511_D04Samp/e. R94O8

[(11

I

1 '_L':RIUE

i,.50f

5 - NITFATE

00 1

nn	 ^

5.500 j

I-NITRITE
I

	

y.yo^ ^	 , -(EIIAAfWE I

	

-2.000	 ......	 . I I ,	 I	 I	 . .

00	 2.00
	

4,00	 SAO

Mlrnnas

A

SULFATE

I

E.QO	 l GG	 2A0

^S^ ace s cork	 y Cyr eo^c.

1

_..__	
/600 17—



WHC-SD-WM-DP-025

yp ^^// 

Addendum 3 Rev 0

 11 CM
	

17^Z	 V -Lc.{.e:-:Jad-SeF, _--1 	 1..`•.

to File	 : c: •.d^:.data'`,-'1u^25i1.0L.!
ii,=t.hod	 =.	 I `,.liiBihCd'...SY^TEMi.:iiE•t
i-C? f;ddre-s •̂ : 1	 ^;-':_._:'r:	 1	 ?meet#:	 1!j	 Detector: CDM-!

REPORT '•.'OLUME DILUTION POINTS RATE------------------------------------------------------START	 STOP ARE(-; REJ

E:ter-nal 1 -, lUl	 -_ 5 5	 5Hc

F• 4::. Ret Component Concentration Height Area B1. 7.Delta

NUM Time Name
-------------------------------------------------------------------------------

Code

1 1.17 FLUORIDE 5 3 .542 1O70 7.791 t (^,;t(:

_ 1.67 CHLORIDE 71.072 1012 6600 _. _.'96

_. 1. 138 NITRITE S')O.22_ 4495. .273

4 _.Z7 NITRATE 534.70- 235 5 71207

_ _ . __ PHOSPHATE 507. 540 825 L322 1 -i .25

S^. 6 6.65 SULFATE: 587.648 2522 4740- 1 -	 ..

File. aldridata191Q92511.D1OSaaWke LMCS/73C11CM

4.538

' 4.038

3.538 1
4-wmATe

38 4 - 81"ATs

2.538

ug, t 2.038

1.538 1- FLUORIOL Q 40
s•n+omuTc

1.038

0.538

0.038

-0.462

0.00 1.00	 2.00 3.00	 4.00
Minutes

5.00	 6.00 7.00 6.00

..... °^so/t z
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ION CHROMATOGRAPHIC ANALYSIS (PHOSPHATE) - UNDIGESTED SAMPLE

84



11}�� �

V/�
�

~� � 1 �
us �
�

�

~ �
1] �

7^

����

�

�H� ~� D�WM-D9~025
�

�*��� eM � U � ] Q�V D

,-,mole Name:	 BiANK

������������������������������������������������������������������������������
Date. Mon Seo	 23	 15:01:5c � 	 1 � 91|

ta File	 :	 c;\Jx\Uata\91092321. ��� |

� 	 � hod	 � 	 c:\d � '\method\SYSTEM1 � met |

|	 ACI	 �ddress:	 1
��������������������������������������������������������������������� `:������������

Svstem	 � 	 1	 Inject-#: 2	 Detector , CDM-1	 �

REPORT	 VOLUME DILUTION POINTS RATE	 STAR T
_________________________________________________________________

STOP AREA REJ

External	 1 1	 2555	 5 11 � 	 0.00 8.52 10{N

Pk.	 Ret Component Concentration	 Height Area	 Gl.	 '-Delta

Num	 Time Name
-----------------------------------------------------------------------------

Code

�� 	 �� 

Hnutts

� .�

� 	 ,	 r	 � 	 � 	 �



��C~��^WM.OP-O ��
Addendum � �8V D

� 	 g amole � ame: R9438DUF Dat�� 	 Mon Sep 23	 15 ��� ;29 � 9 ��
ta File � 	 c:\dx\ � ata\9 ����311,D0 � �

� 	 thod ;	 r;\d:\method\SYSTEM1.met �
|	 � [I	 �ddress: 1
�����������������������������������������������������������������������������

S/ste� 	 :	 1	 Inject#:	 5	 �etector: C3M- �

REPORT	
^ � ..VOLUME DILUTION POINTS RATE START	 STOP AREA REJ

External 1
_________________________________________________________________

101	 2555	 -"Hz 0.00	 3.52 100 �

Pk.	 ReL Component Concentration Height Area Bl. �Pelta
Num	 Time Name

-----------------------------------------------------------------------------
Code

1	 1,18 FLUORIDE 1127.546 77627 740041 3 0 � 0o
2	 1.77 CHLORIDE 310.2 56 2894 30821 4 -0.47
3	 2. 1 0 NITRITE 2423.676 21230 174234
4	 3.25 NITR � TE 11116.838 73293 1184352 1
5	 5.40 PHOSPHATE 176^725 235 3398 1 -�� 72
6	 6 8G�� 	 . SULFATE 651 993. 2G()8 485� 5 1 - 3 7 �,

� r	 ��������������  ShoWArr ����»

v5( M375 � 'mr�ms

r� y1 ��7�
. �

�� :xwn| � /	 �� |

Mnutts

�. � ��� ~°

>	 ^- �� 	 '

� 	 _-	 �

^	 r	 � 	 /	 � 



WHC-SD-WM-DP-025
Addendum 3 Rev 0

WESTINGHOUSE HANFORD
222—S LABORATORY

A-6000-881 (03/92)

• l



u

WH �-�D~��~DP~O �� ��
�D��N�U� � ��U O ��

��������������������������� 	 �� ���`���������������������������������������
� 	 � amo|e Name:	 �MCS/73C11CM y��g/» ���� / ��9 �� Date: Wed Sep 25 13:59:38 199 1 |

ta File :	 c:\dx\data\91092511.D03 |
|	 � hod ;	 c:\d:\wethod\S� STEM1,met |
|	 0CI	 Address:	 1	 System	 :	 1	 Inject#;
=============================================================================

3	 Detector: CD �� -1 |

REPORT
_________________________________________________________________

VOLUME	 DILUTION POINTS RATE	 START STOP AREA REJ

E �� ternal 1	 101	 2555	 5Hz	 0 � 00 8,52 1000

Pk.	 Ret Component	 Concentration Height Area Bl. %Del � a
mum	 Time-----------------------------------------------------Name

_-----------------------
Code

1	 1.13 FLUORIDE	 �	 54. 03 1 1 079 7472 1 0.00
2	 1. 6 7 CHLORIDE	 71"776 1034 6670 2 ~1.96
3	 1^98 NITRITE	 50 1 .81 8 4 487 33395 2 -2,30
4	 3.38 NITRATE	 530~270 2877 309 26 1 2,53
5	 5. 22 PHOSPHATE	 517, 1 02 836 13098 1 -1.88
6	 6,62:*� 'SULFATE	 590.417 2525 43629 1 -3.41

�� 	 �0������m����������y	 ����������

Hnuws
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WH� ~ ��~��-�P-025

KO�FN�U� 3 ��U O

������������������������������������������ `�������������������������������������
� amole Name � 	 R940S	 Date:	 Wed Sep 2 5 14:{` � '5 �

ta	 File	 :	 c � `.dx � da �a\910925l1.D04	 �
� 	 ��� hnd	 :	 c:4dx\method\SYSTEM1.met 	 �
!	 � Cl	 Address:	 1	 System	 ;	 1	 Inject# � 	 4	 Detector:	 C �M-1	 �
���������������������������������������������� :����������������������������������

REPORT	 VOLUME	 DILUTION POINTS RATE	 START	 STOP AREA REJ
_________________________________________________________________

External	 1	 1 1 1 1	 2555	 5Hz	 0. 0 0	 8.52	 1O0C

Pk.	 Ret Component	 Concentration	 Height	 � rea	 Gl, %DelLa
Num	 Time Name	 Code

_____________________________________________________________________________

1	 1.15 FLUORIDE	 5158^329	 10355	 81 997	 3	 0.00
2	 1"72 CHLORIDE	 1394.554	 730	 12142	 4	 -0.48
3	 2.02 NITRITE	 3372.762	 2 1 97	 18999	 2	 -2.10
4	 3.77 NITRATE	 14773^196	 7232	 82792	 1	 0.54
s	 � �R q| —	 � -	 ���xF� TF	 2264.997	 788 	13253	 � 	 - 5 .8 5

-~--

��� 	 '

I 	 � 	 � 	 � 
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WHC—SD—WM—DP-025
ADDENDUM 3 REV 0

7amole Name: LMCS/73CllCM 	 Date: bled Sep 25 15:18:32 1991:

'_a File	 : c:\dx\data\.91092511.D1 ,:)
-hod	 : c:\dx\method\SYSTEMl.met

ACI Address: 1	 System : t	 Inject.#: 10 Detector: CDM--1

REPORT	 VOLUME	 DILUTION POINTS FATE START	 STOP AREA REJ
---- ---------------------------------------------------------------
ENt.er-nal	 1	 101	 2555 5H=	 0.00	 8.52	 1000

Fret Component Concentration Height Area B1. %Delta
Time Name Code

1.13 FLUORIDE 53.542 1070+
----------------------------

7.91 1 0.00 
1.67 CHLORIDE 71.072 1012 6600 2 -1.96
1.98 NITRITE 500.223 4495 37278 2 -2.30
3.37 NITRATE 534.703 2855 31203 1 2.02
5.25 PHOSPHATE 507.540 825 12822 1 -1.25
6.65 SULFATE 587.648 2522 4+407 1 -2.92

File. cldriddelgi097511 D10SmlWk LMCS/73C1la4

Pk..
Num

1

4
5
6

.9

Minutes

w ss
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ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (NITRATE) - UNDIGESTED SAMPLE

rr..	 ».r. r..	 o.w	 rr »..•r
k Y •IOp.-33/:	 lU2gW	 6-14-v1	 1[, w6 r6

e.rr..^ W.r^---- w.. r.. wcr ..r
NUS LA-11.1-305 4 RECOVERY W1OEO U

//OwL- O.+L^ s 810 73<//^•'+

hLw RV/W	 OIONEX

sin W) 2pCllCM REaULI s39M3.

Ltd
m m m m

3hv
pr rr

rrw r+ti r r......r
R Y•IU/.-1p/: lU1AW 6-14-Y1 1i, aV ^::b

L». YY r+rw ^ w
NOS LA-535-1U3 C/G W100 0

u
U

Ly. W Cr ^O
?	 .0../	 r3 .	 3/ REO. NL

w...Y c^..r w...r
kEA3iEN 1' HLrLiX

^c I pprn

r.r..r ., rrrr.•
0

m m m ».

w r.

,.rr	 ,...,ti	 or	 1r.
N 9408.-3/%;	 IU:i1W	 p-1q-91	 1G, 43 'Cp
orr.r rr,...r» w.. u.0 w^ w w....
Nu3 LA-334-103 O/1) W10E0 0
YY W y

A 92—L	 O L•'w1-1-3

1.^4 e app,,,,

D
m m m

3 v
9 3f-1►'

rr..	 ..+w..	 o^ r.. w.. wrn
R	 IOU.-58/'	 IO:AW	 ^-19-YI 1[,43 24

.LA-W w.w•rr 4uMEU wrwJ4uj
HUS

-
LA-333-103 0/U WI LIEU U

Yn,r c.rw ^

11M.YY Lr....awr
U4jPI.ICI11'E SAMPLE

I.^t1 EyPP^^

W+r..• L W.r., .rr...

O

». m m m
vw r.

- r-r
V _- __' - -.	 ^/	 -1	 1\whir i..W

4r r» 	Yy	 Or.	 r.r r^ wwr02A
k 941..-05/:	 102AW	 1-14-91	 1.,39II 26

r»ru,•r..n. wr ^.. .•»w r r
IiU3 LA-353-103 :: kECUVERT WIOEO

w.0
O

Wr. Y Crr.r. ^
?	 .IW4" -/Owe. 510	 L//C7

w..iY C...W.r wwr
LOP k9 /u	 OIONEX

Q
S'IO M73C\ic ^RESULI 5LI09
S I'a VAL Zui	 I-ktC 9a946

^^yso
1 -

m
s4^

». kA

97

d. ..
>•styi

MEMO

1	 I



N Y.lu..-'-0/e lU3AW	 b-1.1-43 1Y13e :C4

nUY	 Li.-]Jd-1U! !: RLt IUVERT W14a0 U
Y-r
'^	 /OOx' -/OwL s l u 7jeacr^

k-VI' kvhu	 Ul U1IG'X e
_:IUII 7,Glcm ktSULI S.nq]0-
S 1 VAL. S.1 3 c

-A
	 Ihl; 100.11(o

ri

;^	 r

I< Y•IU/.-b%	 W::hW 6-14-Y1	 131..Y •,dG
or.....	 rurl......	 ..r
IIU: LA-5J 5-105	 Wu WlutU ~J

/rY kGU.	 lW.

Kk.At t l l u AIIK

-d pp^

dL sf o

t-sr-

WHC—SD—WM—DP-025
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ION CHROMATOGRAPHIC ANALYSIS (NITRITE) — UNDIGESTED SAMPLE

or -...U 91 
IU!< Y + tl.-]//

W.1"A
lU'ti.4 6-14 -91 16141 ^30

HOE Li.-]44-lU] U.0 W1LGu V
L•. 1.. C...y-10
7	 L -	 ^ / 73Y1-1-]

a s3 c epN

3.7p

^G I-
L. 1^ W

^-sf•^s

k YNUB.-]W7 3U[NW 6-LI-Yl 1314.]	 2e.
M1.w.w.r Y.YYY..w.. V. W 4	 IY..n
INl'! LA-]J:i-IU] U/U

l Lu
Y Y 	 U

1....W C.nr-i0

UWL1l:Alt S.WiYLE

9.51E pprr,

1-lf•1/

I..ry	 I....r.r or .. r..+ w-..
R Y.133.-]]/	 IO:IIW 6-19-91 1'll ]Y L6

>........ •.wow-.. ►r,.... c..ww ++.
kUl Li.-]31-10! r2wVERT W1YtU U

EVY xv6e	 DIlI11EX
siou7301CM kEsULI cj3Q .%6

3G ^
1- Ir Cry_.

-2f

^r



�� 11

r~
8

jr,

r K�
�

WH[-��~N�~ �P-�� S
A �� [N��� ] REV U

===========================================
� amole Name: BLANK

�a File : c;\dx\data\91092501.D02
� . ��� hod	 � c � \dx\method\SYSTEM1.met
| ACI Address: 1	 System : 1	 Inj
===========================================

REPORT	 VOLUME	 DILUTION POINTS RATE
-------------------------------------------
External	 1	 1	 25 5 5 5Hz

Pk.	 Rat Component	 Concentration
Nu � Time Name

-------------------------------------------

����������������������������������
Date: Wed Sep 25 10:19:25 1991 �

���
act*:	 2 Detector: CDM-1	 |
==================================

START STOP AREA REJ
----------------------

0 ^ 00	 8 .52	 1000

Height	 Area Bl, � Ce �� a
Code

----------------------------------

����� dab ������� 	 ���

Minutes

�� ���
_	 ���w�
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

----------------------------------
=iamole flame:	 RQ40SDUP

------ -
Date:	 bled Sep 25 10:40:51 10=".

to File :	 c:`.d:\data`.91092501.D05
__:thod :	 c:\dx\method`•.SYSTEMI.met

r	 ACI	 Address:	 1 System .	 1	 InjectQ 5	 Detector: CDM--1

REPORT VOLUME DILUTION POINTS FATE 	 START STOP AREA REJ

Ewternal 1
-------------------------------------------------------------------

1111	 2555	 5H=	 0.00 8.52 1000

Pk:.	 Ret Component Concentration	 Heiqht Area Bl. %Delte.
Num	 Time Name

-----------------------------------------------------------------------------
Code

.1	 1.15 FLUORIDE 4266.010 9913 66397 1 O.VC,
2	 2.03 NITRITE 25O7.809 1974 13195
3	 3.40 NITRATE 14083.401 7014 78717 1 ...54
4	 6.67 SULFATE 2447.089 820 14549' 1 -4.09

Jff c1&1data191OffW1.DO5S&74%t.IN46DW

Minutes
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

C?^-- ZZ- r/
gcfe,s —AC

DIONEX MET1IOD PARAMETERS - SYSTEMI.MET

System Parameters

System Name s systeml/gpm
Number of Detectors..	 ................................... 	 1
Detector 1 Type..	 .
	

.
	

...................... 	 CDM-1
Detector 1 real time plot scale(:.^5) ....................... 	 20.00
Run Time (minutes). 	 ................................... 	 8.5i:
Sampling Rate (seconds) ....................................	 0.20

.!1

r
-- DETECTOR 1 PARAMETERS --

l . Report Options
......................Save	 Data	 File....	 ................... Yes

Data File Name: c:\d :i\data\91ir9<^^<O1..D08
Create	 ASCII	 Report	 File . .................................. No
Print	 Report...... . . . . ... . . . . . . . . . . . . . . . . . . ................ Yes
Li st	 Peaks Not Found	 in	 this	 run ........................... No
Report	 Unknowns	 Found	 in	 this	 run .......................... Yes
Print	 Chromatogram....	 ..................... Yes
AutoScale Chromatogram	 to Highest Peat : ................. .... Ye
FillPeaks	 with	 Color	 ................................. Ye
Draw Grid Lineson Chromatogram ............................ No

^^.. Label	 with	 Peak	 Number.......	 ..	 ..................... Yes
Label	 withRetention Times on Chromatogram ................. No

f-K* Label	 with Component Nome.. 	 ................ Yes
Format File Names	 c: \ti:: \methoci\default.prf

Integration Parameters
Starting Feat; Width (seconds).	 ..	 ................	 10.0
Peak Threshold (mV or uS/data pt interval)....... 	 ....... 1:.500
Peak Area Reject..	 .....	 ............................	 1000
Area Reject for Reference Peaks....... ........ ... .......... 	 11:00
Percent Retention Time Window for Reference Peal:s.......... 5.0

Time

1.32
1.44
1.46
1.77
1.77

Integration Timed Events

Description
-------------------------------
Start peat:detection
Start peal: detection
Start peal: detection

Enable end of peal; detection

1^6



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

M

fT

r

/M0

r
ev±

!T

Component H 1	 FLUORIDE Retention 'time 1.13
Reference Peal-,	 FLUORIDE 411. 11daw Size 7.00%
Amount = KO # I:1#Area + 1;2#Areal: #2
KC?	 m	 B. 52797E-002
K1	 a	 6.06440E-005
K2	 -6.171BOE-011

Level	 Amount Area Height
------------_Cr0
1	 1.20000E-1 1439

---------------_------------------------
225

2	 3. 0000CIE-001 4035 566
3	 6.00000E-001 811 7 1141
4	 1.200CICjE+OOcI 16507 2218
5	 2.3CICrO0E+ru)ri 39534 4812
6	 4. 40000E r .QOO 76890 9371

Component N 2	 CHLORIDE Retention Time 1.70
Reference Peak	 FLUORIDE Window Size 7.oO%
Amount - KO + KI*Area + I: 2#Area * t2
KO	 =	 3.93335E-002
Kl	 1.01273.E-CxCr4
1:2	 =	 -9.35560E-011

Level	 Amount Area height
_	 i	 -

1	 1.600JOE-Cr01
-	 -	 .-
.1319 217

2	 3 , 9Crr r!;rCrE-Cr0 L 3754 568
3	 7.80000E-00 1 6942 1045
4	 1.50000E+OOC1 14461 1975
5	 3.00 0(iE 4 C)(')O 30287 3987
6	 5.9Ov00E+()Cr0 61305 8910

Component 8 3	 NITRITE- ReLention Time 2.03 u
Reference Peal,	FLUORIDE Window Size 7_00% ^7
Amount - 1' 0 + I'I*Orea + K2tAr-eait2 (^
KO	 =	 4.88691E-001
K1	 1.33960E-004
K2	 5.52630E-012

Level	 Amount Area----- Height
--

-
----------------•- ------
1	 1.OBIIOOE+Cr00 6239

-----------
874

2	 2.690001E+000 17299 2252 r
3	 5.37000E+000 34328 4729 7j
4	 1.06200E+001 72787 9300

Q5	 2.08500E+001 1 53501 19401
6	 4.01500E+001 292053 34439 rm

n
Component # 4	 PROM IDE Retention Time 2.80 0
Reference Peal:	 FLLORIDE Window Size 7.00%
Amount = KO + k;l#Area + K2#Area#*2
KO	 =	 4.0196OE-002
F:1	 =	 2.00453E--004
K2	 -1.00008E-010

Level	 Amount Area height
-------------------------- ------ --------------------- qqy ^81	 1.56000E+000 7660 753
2	 3.90000E+OOO 20706 1880
3	 7.80000E+OOCr 38868 3455
4	 1.54000E+001 78061 6644
5	 3.02000E 101!1 16513 77, 12632 ed	 /19z
6	 5.81000E40(11. 350930 24386 - ""



C: \DX \METI IPD\SYS'I EMI .1E

Description

CDM-1 AutoOffset Off
CDM-1 Recorder Hari; OFF
CDM-i Temp. Comp. = 1 .7 / Deg C
CDM-1 Recorder- Range =	 I.Li us
CDM-1 Cell ON
CHA Heater = 25 Deq. C
Valve A UM
Valve B ON
Inject Valve OFF
ACI Autosm OI T

ACI RLY 2 O
01-1-

FF
ACI 7TL 1 OFF
ACI 17 1- 2 OFF
ACI AC 1 ON
GPM Start
GPM Hold Grarli.ent Clock
GPM Reset CIN
CI,M-1 ALrtooffset ON
Start Sampling
GPM Reset OFF
(UM 1 Recorder mange =	 14.0 u5
Inject Valve ON
GPM Run Gradi.enf: Clod,
Inject Valve TIFF
ACI Au tasmp ON
ACI ALiLn swip OFT

i`

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

`- IC Control File:

Step	 Time
-------------

- nit
InitInit
I rd t
Init
Init
Init
Li i t
Init
Init
Init
Init
Init
Init

-- Init
]nit
Init

1 u.o
^J 1 0.0

1 O.it
2 0.1
2 0.1
2 0.1
3 3. Cr
4 3.5
5 8.0

'vlA

GpmFile: Ct\DX\METHOD\SYST'EM.L.GrPM
rti+ I.o rressure Limit s 2OQ

Hi Pressure Limit _ 24)00
Elt.rant 1 - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

Time Floor	 %1	 %2	 %3	 %4
-------------------•------------• --
0.O 2.0	 84	 8	 8	 4

V5 VG Comment

it	 it

110
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VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE

" 112



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

f32 ZtwLZ

BTD« ^S-11 • ^ R[fitllT I
p
(5/^7O	 RERUN

®TO VRLI.43k-G XREC 1 9• ^^

I	 G_z,.ot^p
,f " 

I . bt.-t s
i

N- •(y3z

G - L. p53p	
.

I • gp98

N•.1 5'32

ti
n

-

:TDY	 RlSULT 99^3>Fy RERUNSTU V(Y•	 C

•.^.^•\	 Mme•.	 ^^

Q- 90 la

M 0'193

G - (• 9915

1Y - 1.9467	 _'
!^- to

i

-7.033'7
^' I.g3o7

t; _ z.00ctir
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R9407 102AW File: 00631 .001 	 DSC	 METTLER 14—Sep-91
10.000 mg	 Rate:10.0 'C/min Ident:82583.0	 Mettler GraphWare TA72PS.1

A
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.I C

cofAV I GURAT I ON
20-JUL-91	 19:16

E	 INDIUM 250.8
DSC SIGN ICTA 1
TAU LAG 9
TAU SIGNAL 0
E	 DIMIN.	 FACT. 1
S 2400
TAU LAB 2 13
TAU SIGNAL 2 0
E	 DIMIN.	 F.	 2 0.88
S	 2 2200

MAX.	 TEMP. 600.
MIN.	 TEMP. -50.
A	 PT100 .21409
B	 PT100 .74787
C	 PT100 -.10809

r> HEAT P 3000
HEAT I 250M HEAT D 30
COOL 1 0
COOL 2 0
COOL 3 0,
Al 10773
RI 58.121
C1 .14689
T1 -100
A2 8940
P2 17.884

0^ C2 -.072
T2 363
A3 9360.3
A3 -15.043
C3 .01538

ffffffff METTLER TA4000 SYSTEM flfffffff

126
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE A
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WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9407	 Date: 06-27-1991.	 Time: 08:45:18

Alant:. = N/A	 Sample Size = 200 Dilution Factor = 1
% Difference = 10	 Min Readings = 7	 Max Readings = 7

Reading ==_= Analysis Time == == Coulometer =___ % Difference =_
1 1. () I O.00 0.(-.)0 

2 2.01 1.20 100.00

_.01	 2.10

4	 4.ol	 2.80

r,
5	 5.0i	 3,50

6	 6.01	 4.20

7	 7.01	 4.70

M

,'tSLANk; VALUE = 4.7 / 9.006653 = .670791 g/L/minute

42.86

25.00

20.00

16.67

10.64

Sample Run 8y: 80028

130



WHC-SD-WM-DP-025
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COULDMETER ANALYSIS REPORT
TICTOC Rev. 6

Sample: R-9412	 Date: 06-27-1991	 Time: 11:27:31

Blank = .670791	 Sample Size = 200 Dilution Factor = 11
Difference = 10	 Min Readings = 7	 Max Readings = 7

Reading =__= Analysis Time =__= Coulometer =___ % Difference =_
1 1.01 0.00 0.00

2 2.01 38.60 100.00

3 3.01 51.40 24.90

4 4.01 55.90 8.05
r-e

*^ 5 5.01 58.00 3.62

6 6.01 59.40 2.36

7 7.01 60.30 1.49

•. n

CT

( 60.3 - 4.699344 	 )( 11	 )/(	 200	 ) =	 3.058036 g/L Carbon

( 60.3 - 4.699344 )( 11	 )/(	 200	 )(12) _	 .2548363 Molar Carbon

Sample Run Hy: 60028

-- 132
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TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE



WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

COULOMEIER ANALYSIS REPORT"
TICTOC Rev.

1/0 7 j-15-9 v
SZtIlID I e:	 otd,	 !q Date:	 ()9—(.)4-1991 ii ii,L-:	 (-)9: 4 s: 11

Olank = N/A Sample Size	 50 Dilution Factor	 I
% oifference 10 Plin Readinas	 7 flax Readirlos	 7

N,

Readinu Analvsiti Time	 Coulometer % Difference
I I . ol

n

ell.
I4o I 04j. Ch.'s

3	 ()1 1.90

4 4. u I 2.4o

5 5.01 2.9u 17.24

6 6.01 3. 44'.) 14.71

/.Ol -3. au I (-). 53

OLANK VALUE	 b / 
-7 

(105)677	 .5424173 (j / L / in i n u t u

Samp le Rt-m Bv:	 2(:)4..j2G

-J36
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COULOMETER ANALYSIS REFORI
1ICTOC Rev. u

Samole:	 R-9412 Date:	 09-04-1991 Time:	 12:47:05

Blank =	 . 5424173 Samole Size =	 50 Dilution Factor =	 1
7. Difference = 	 1(i Min Readings =	 % Max. Readings =	 7

;T

_- Readino =_'== Analvsis Time ==_= Coulometer =___ % Difference
1 1.(.11 0.00 0.00

n

2 2.01 97.30 100.0u

3 3.01 116.90 16.%7

n!
4 4.01 123.40 5.27

" b 5.01 125.56 1.6/

6 6.01 126.70 0.95

7 7.01 127.10 0.31

127.1 - 3.8 )( 1 )/( 50 )	 = 2.466 o/I_ Carbon

i 127.1 - 3.8 )( 1 )/l 50 )(12) = .2055 Molar Carbon

Samole Run Nv: W028
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ADDENDUM 3 REV 0
	

E
AMMONIA ANALYSIS - UNDIGESTED SAMPLE
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tp_025ADDENDUM 3

DETERNINATION OF HYDROXIDE
R

 6PIN SOLUTION - UNDIGESTED SAMPLE
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7 8 9	 18

Cn

Y?

TITRANT VOLUME

8.538

8.679

r
r

r

f

r

r

r

r

R

R

R

w

R

R

R

w

EQUIVALENCE PH

9.66

5.87

TITRATION TERMINATED BY PH LIMIT.

SEP 18 1991	 8:35 AM

COMPUTATION

8.8888

8.8888

ORV TITRATION:

<-- EP 1

<-- EP 2

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

BES HVNiLABLC . ^;ur.

SAMPLE NUMBER:	 1
DIRECT READ PH: 1

y^ 601
y`gl^yy DERIVATIVE OUTPUT, dE/dV

8	 1	 2	 3	 4	 5	 6



--------------------- --
_-	 WHC -SD - W M -DP- 025

-	 -	 ADDENDUrv'1 3 RED O

SAMPLE NUMBER:	 1
DIRECT READ PH:	 5.317

DERIVATIVE OUTPUT, dE/dU

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

DRV TITRATION:	 r^ U g

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991	 8:21 AM

t\	 '

SAMPLE NUMBER:	 2
DIRECT READ PH:	 5.554

DERIVATIVE OUTPUT, dE/dU
M
1	 ,

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 18

,p
ORV TITRATION:	 '^ d o

_	 TITRATION TERMINATED BY PH LIMIT.

r SEP 18 1991	 8:23 AM

0^

SAMPLE NUMBER:	 3
DIRECT READ PH:	 5.317

DERIVATIVE OUTPUT, dEzdV

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

DRV TITRATION:	 rO 0

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991	 8:25 AM	 . 145

^1



aHMrLaNUMBER:	 1
SAMPLE DATA*	 . 

§44gg

DIRECT READ. PH: 11.87i ADDENDUMM3D REV20 	 BEST AVAILABLE .^;r

DERIVATIVE OUTPUT, dE,*dU

0	 1	 2	 3	 4	 5	 6	 7-	 8	 9	 10

!*`

r7`

^,a

NT

«

<-- EP 1

<-- EP 2

<-- EP 3

R

.	 <-- EP 4
DRU TITRATION:

EQUIVALENCE PH TITRANT VOLUME COMPUTATION

9.96 _-_	 _ 8.733 'V	 0 :0888

8.88 1.842 8.8008

7.14 1.107 8.0888

5.45 1.39.5 8.8888 147
TITRATION TERMINATED BY LIMIT ON NUMBER OF E9UIVALENCES PERMISSIBLE.

SEP 10 1991 -- 2:46 PM -
ajyZ

.	 r



<-- EP 2

<-- EP 3

<-- EP 1

TITRANT VOLUME
	

COMPUTATION

	

0.529
	

8.8088

	

0.656
	

0.8000

	

8.708
	

8.8088

WHC.SD-WfJ- DP-025
SAMPLE NUMBER:	 2	 ADDENDUM 3 REV 0
SAMPLE DATA:	 9412.
DIRECT READ PH: 12.853

DERIVATIVE OUTPUT. dEzdV

9	 1	 2	 3	 4	 5	 6	 7	 8	 9	 19

y ORV TITRATION=

rn
EQUIVALENCE PH

9.67

8.82

5.11

TITRATION TERMINATED BY PH LIMIT.

SEP 11 1991	 10:12 AM

__ 149



CYANIDE ANALYSIS - UNDIGESTED SAMPLE 	 ADDENDUM	
0
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WHC-SD-WM-DP_025

ADDENDUM 3 REV 0

^AYS DATE: 5-27-91

PAYROLL NO.: 80028

Y-INTERCEPT= CAL
SLOPE= CAL

SAMPLE ID#: BLANK
SAMPLE SIZE: 0
WVL AND ASS= 58ONM 0.004 A

SAMPLE ID11: 351-P CAL STD
SAMPLE SIZE: 1OOUL-IOML-5OUL
WVL AND ABS= 58ONM 0.094 A

SAMPLE ID#: 351-P CAL STD
'_AMPLE SIZE: 1OOUL-1OML-5OOUL
WVL AND ABS= 58ONM 0.848 A

SAMPLE IDO: 351-P CAL STD
AMPLE SIZE: 10OUL-I0ML-1ML

,.WVL AND ABS= 58ONM 1.828 A HI

y= tNrFC . . 0,3PY 9
SLOP/= zoo	 b-q

lk

v9980

153
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (CHLORIDE) - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS ( FLUORIDE) - UNDIGESTED SAMPLE
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41HC-SD-WM-DP-025
gDDENDUM 3 REV 0'

ION CHROMATOGRAPHIC ANALYSIS ( PHOSPHATE) - UNDIGESTED SAMPLE
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�
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��

�

^
�

� Minutts

��� ~ ��~W�~DP-O ��
ADDENDUM 3 REV 0

�������������������������������������������������������������������������������������������
�mole Name: BLANK,*	 Date: �1nn Sep 23 15 � 0 1 � 56 1991|

| ata File � c � \�� \da �a\9109232 � ,D02	 |
| Method	 : c;\d � \wet �o� \ � T �� TEM1 ° meL	 |
| �Cl Address: 1	 System � 1	 � nject� :	 2 Detector: CDM-1	 |

���������������������������������������������������� ,������������������������������������������

REPORT	 VOLUME	 DILUTION POINTS RATE START
	

STOP AREA �EJ
_________________________________________________________________
External	 1	 1	 2555 5Mz	 0.00	 �� , �� 	 1 000

Pk.	 Rat Component	 Concentration	 Height	 Area BI. %Delta
Num Time Name	 Code

�� 	 ��

��~ 
���_ ����



��[~ ��-W�- � P~ ���

� Sam p le Name:	 R9409SPI � E Date: Mon Sep 23	 15 � 51 � 1 3 10 � 1|
`ta File � 	 c:\d:\daLa\91092311 � D07

� 	 thsd :	 c;\ � :\method\5 � STEM1.met |
|	 � CI	 Address:	 1
�����������������������������������������������������������������������������

System	 � 	 1	 Tnject#:	 7	 Detector: CDM-1 |

REPORT VOLUME DILUTION POINTS RATE START	 STOP AREA REJ

External 1
_________________________________________________________________

4()1	 2 555	 5Hz 0.00	 3.52 1000

Pk.	 Ret Component Concentration Height Area	 Bl. IDelta
Num	 Time Name Code

1	 1,15 FLUORIDE
_____________________________________________________________________________

3750. 882 25103 189307	 1 0.00
2	 1,73 CHLORIDE 244^395 971 5659	 1 0.48
3	 2^05 NITRITE 3017^511 7405 52412	 1 -0.48
4	 3.35 NITRATE 15935^713 20406 270067	 1 0.04
5	 5^35 PHOSPHATE 1144.082 431 6553	 1 -0 .83
6	 6 G337	 � SULFATE ^2221 272 2374 41163	 1 - 1 6��

` �� 	 ���� &����������������� ,���r	 ������������

�� 27 � 171 /'

�� ' ��
221 71�� |

|
��

^^^mwms
��

��

Minutes

�� ������r- �
� -	 -- ���



1

r-^

M
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WHC-SD-WM-DP-025
TDENDUM 3 REV 0

WESTINGHOUSE HANFORD

A-6000-881 (03192)

'' 165



File.-G I drldala19189251 LD93 Sample: LMCS173C11UM

n
11.1

3.6

T

Minutes

wH L -S^ -'ter'^- TJ' P oZ5

,ad^,,,d	 3 Rev o	 ,

^Nmole Name: I_MCS/73C11Ct'1 95q U_Kr Date: Wed Sep 25 13:59:38 1991

=.ta File c:\d ::\data`•,9.L092511..D03
hr'd :	 c:\d;;\methnd \SYSTEMl.met

.....f address:	 t S'•;=term	 1	 Tn1eCtlt:	 _.	 Detector-: CUM--1

f?FI"t)RT ':'OLUt1E DILUTIop1 POINTS RATE SIAIYT	 STOF' AREA REJ

1. e r na l 1 101	 2555	 SHz i!.00	 8.52 ----	 Ln^tit

f't:. Ret Comportrrtt CnnCentratiOn Height Ar-ea 81. %Delta
I'dunt Time Name

-----------'---
Code

L t . 1 7, UFLOR I DE
---------

54 . ft .1
-----------

1.079
------ ---

74722
--------

1
---- -
O. fl,

.- .1.6.7 CIIt..ORIDE 7 1 .776 1034 6670 _ -1.96
1.98 h11 TT•.I TF 5 i1 .818 4487 ^395 -2.71)

11 3.38 NITRATE 530.270 2877 30926 1 2.57"
5 5.22 PHOSPHATE 517.102 836 1309A 1 -1.88
6 6.62 SULF Al  590.417 2525 4'3628 1. -3 .41

tT

16 

e^`y



�p`O��
ADDENDUM � REV O

Samole Name:	 � 940 � Date: Wed Sep 25 14 � 30 � 2 � 19c1|
ta File :	 c � \d:\da � a\91092511 �� 06 �

� 	 �� hnd :	 c:\dx\ �ethoJ\SYSTEM1.met �
| PC!	 Address:	 l
������������������������������������ "�����������������������������������������

System	 :	 1	 Inject#:	 6	 Detector: C � M-1 |

REPORT VOLUME DILUTION POINTS RATE
_________________________________________________________________

START	 STOP AREA REJ

External 1 1 111	 255 5	5Hz 0.00	 8.52 1000

Pk.	 Re � Component Concentration Height Area	 El. %Delia
Num	 Time Name-----------------------------------------------------------------------------

Code

1	 1. 1 5 FLUORIDE 4312^914 10212 6720 3	 1 0 .00
2	 2.02 NITRITE 2608^ 620 1991 13872	 � -2.10
3	 3,37 NITRATE 14824^586 7349 83096	 1 3 � 54
4	 6.67 SULFATE 2622.263 922 15797	 1 -4.09

~	
������������ 	 ��

' �!

�

�
�

MnLfts

� 	 �-'�� 	 --
��-�� 	 ��� ~�/

Un 
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

^.amole Name* LMCB; 73C11CM j4f/z- - Jg/ rol--	 Date: bled Sep 25 15 18:3- 1191 I
I Data Filr.	 c:`.d;:\data`•,9109251.1..D10

'-. 1. hnfl	 c:-\d;a.\method\S`f S - TFttl.. met.	 I
Aridr- s=: 1.	 :i•:gFr.^m	 .1.	 In vctJt -	 10	 DE tJ-CtOt- - CDtl t	 t

I':f= .P17RT VOL_LINE. DILUTION POINTS RAIE STAF.T	 STOP FV?EA RF_J

E>: terna l 1 101	 2555	 5N-< Cr. Ci0	 8.52 10()Cr

F'I::. Ret Component C.orrcerrtrat.i.on F-leight Area P1. %Delta
I:h.rm Time Name

-	 ------------------
Code

1. 1.1:' FLUORIDE 53.542 1Cr7 4l
------

7391
------------------

1 O.	 r!+
... .1..67 cm- or-., I DE 71.	 t,)72 1.012 6600 ._ -1..96

.1.98 NITRITE_ 500.22? 44.i5 ,278 -17 .30
4 ._ . 3"7 N I TRA'TF 534. 7 ,7?- 2 558 2 r-31.:. 1 2. U^
5 5.25 PIIOSPI-IAIE 507.540 825 12822 1 --1.25
6 6.65 SULFATE: 587.648 252. 43407 1 —2.92

u' rile. aIdrldala19109T511.D10SmWle:LMGS173CIICM

Mlnulea

_	 ly



WHC-SD-WM-DP-025

ION CHROMATOGRAPHIC AADNALYSIS 
REV
NITRATE(NITRATE) -UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (NITRITE) - UNDIGESTED SAMPLE
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ADDENDUM 3 REV 0

Sample Name: BLANY	 Date: Wed Sep	 10:19::'-., 1941
Data File	 c:\d>:\data^•.91C?925U1.DC12

I Method	 c:\dx\method\SYSTE_Ml.met
ACT Address: .1	 System : 1	 Inject#:	 - Detector: CUM-1

REPORT	 VOLUME DILUTION POINTS FATE START STOP AREA REJ
-------------------------------------------------------------------
E>:ternal	 1	 1	 2555 5Hz	 0.00	 8.52	 1C>OO

Pk.	 Ret Component	 Concentration	 Height	 Area BI. %Delta
Nuir,	 Time Name	 Cade

-------------------------------------------------------------------------------

Fdt.'r1zMdhftW1OffW1.DDYSample: &AW

M as

_ 1'



6

uS'r 6.16

3.66

^r 1.16

-1.33

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

-----------------------------------
iamole Name: R3405SPIKE Date:	 Pled Sep	 ^

-
1_,'7.1

to File- .	 c:\dx`•.data\9l092501.D07
thud :	 c:`•.d m4method\SYSTEMl.met

.	 ALI	 Address:	 1	 System.	 :	 1	 Inject#:	 7	 Detector:	 CDM- 1

REPORT VOLUME	 DILUTION POINTS FATE START	 STOP AREA REJ

=1-.: tern._.
-----------------------------------------------------------------

1	 40501	 2.5551	 5Hc 0.00	 8.-- look)-	 -

Pk.	 Ret Component	 Concentration Height Area	 )1. `LDelta
Num	 Time Name
---------------------------------------------------------------------'--------

Code

1	 1.15 FLUORIDE	 4136 3 .810 1213 15685	 _ ",00
1.72 CHLORIDE	 72163.742 1131 17488	 2 -0.48

_ 	 2.02 NITRITE	 119262.095 2158 18320	 - -2.10
4	 3.45 NITRATE	 123365.846 1673 77062 	i .U3
5	 5.2 5 PHOSPHATE	 105348.569 391 5831	 1 -1.6 4_
6	 6.65 SULFATE_	 183061.900 1937 32986	 1 -4. 27

File.' cl^rlda1a1 9 11/92 50 1.DD7Samp/e R9^09SP11^

r-.

Minutes
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

c7— Z-2--T/

L/Y61- Ac
DIONEX METHOD PARAMETERS - SYSTEMI.MET

System Parameters

System Name : systeml/gpm
Number of Detectors..	 ...................................	 1
Detector 1 Type:	 CUM-1
Detector 1 real time plot scale 0.1s) ...................... 	 20.00
Run Time (minutes).	 ...................................	 8.50
Sampling Rate (seconds) .................................... 	 0.21:

T^.

^' -- DE1'EL'7'OR 1 PARAMETERS --
Report options

Save	 Data	 File...	 ................... Yes
Data File Name: c:\dx\data\91i'92201.D08
':reate	 ASCII	 Report	 File ................................... No
Print	 Report..	 ............................... Yes

^ List Peaks Not	 Found	 in	 this	 run ........................... No
Report Llnknowns Found	 in	 this	 run .......................... Yes
Print	 Chromatogram..... .. . .. . .. . . ... . . .................... Yes
AutoScale Chromatogram to Highest Peak ..................... Y
FillPeaks	 with	 Color	 .................................. Y

e
e:.

Draw Grid Lines on	 Chromatogram ............................ No
Label	 with Peale	 Number.......	 ..	 ..................... Yes
Label withRetention Times on Chromatogram ................. No
Label	 with Component Name.	 . ................ Yes
Format File Name: t:\tl >:\method\default.prf

Integration Parameters
Starting Feats Width (seconds).	 ..	 ...............r	 I0.0
Peal: Threshold ( mV or, uS/data pt interval) ................. 0.500
Peale Area Reject..	 .....	 ............................	 10!1::1
Area Reject for Reference Pealcs ............................	 1000
Percent Retention Time Window for  Reference Peaks.......... 5.0

Integration Timed Events

Time	 Description

1.32 Start peak detection
1.44 Start peals detection
1.46 Start peals detection
1.77
1 ..77 Enable end of peals detection

^ 181



WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

Component N 1	 FLUORIDE Retention Time 1.13
Reference Peal:	 FLOUR IDE Window Size 7.00%
Amount = KO + 1:1*Area + K2#Area4: *2
KO	 S. 52797E-002

' K 	 .	 6.06440E-0(!5
K2	 -6.171BUE-811

Level	 AmourrL Area
----•---- -

Height
------ •-------------------------------------

1	 1.20000E-001 1439 225
2	 3.00( r00E--i.101 4035 566
3	 6. 00000E-001 C1217 1141
4	 1. 20C.00E+000 165(17 2218
5	 2.30ir0QE+irfi4, 39534 4812
6	 4.40000E+000 76890 9371

Component 8 2CFILDRIDE Retention Time 1..70
Reference Peak	 FLUORIDE Windom Size 7.00%
Amount = KO + 1;1#Area + 1;2lArea**2
KO	 m	 3.93335E-Cr02
K1	 °	 1.01273E-004
K2	 -9.35560E-011

Level	 Amount !Area Height
----------------- ------ --- -•--

---- 
--------

1	 1.6WOOE-001 1.319 217
-' 2	 3.90000E-001 3754 568

3	 7. 800t r0E-0e i t 6942 1.046%
4	 1. 508Cr0E+ir(r! r 14 4 b L 1975 .
5	 3. (m)000E+000 30287 3987
6	 5.90000E+CKiQ 61305 8910

I- Component 8 3	 NITRITE Retention Time 2.03
Reference Peak	 FLUORIDE Window Size 7..00%
Amount = KU + K1*Area + 1*:2*Area **2
K0	 4.88691E-001
K1	 m	 1.33960E-004
1:2	 a	 5.52630E-012

Level	 Anlor-int Area lleight

1	 1.0800012+000
----------------------------------------------------

6239 874
2	 2.69Cr00E+0e10 17299 225-
3	 5.3700011+000 34328 4729
4	 1.06200E(081 72787 930(r
5	 2.08500E4-001 5t.li1. 19401
6	 4.01500E+1101 292(.153 34439

Component 11 4	 BROMIDE Retention Time tact
Reference Peak	 FLUORIDE Window Size 7.00%
Amount = KO + K1*Area + K2*Area **2
K0	 4 .011960E-i 102
K1	 2.00453E-004
1<2	 =	 -1.00008E-010

Level	 Amount Area 1lceight

1	 1.56000E-I B00
-------------------------------------------------------

7660 753
2	 3.90000E+4.100 20706 1880
3	 7. BpCn.10E +i1(. ii1 38868 3455
4	 1. 54000E+i.Ks 1 78061 6644
5	 3.822000E-r 001 165133 12632
6	 5.81008E+001 350930 24386
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^- IC Control File: C:\DX\MET'llf_l)\SYSTEMI.TE

Step	 Time Description---------------------------------------------------------
Init CDr1-1 AutoOffsel. Off
Init CUM-.L (recorder- Barb: OFF
Init CD11'-L	 letup.	 Cootp.	 =	 1 .7	 /	 Deg C
Ini. t CUf1-'-1 Reco:-dr r Range =	 1 .cr uS
Init CDM--1	 Cell	 fled
Init CIIA heater- = 25	 Ueq. C
Init Valve A ON
Init Valve. B fIN
Init Inject Valve UFF
Init ACI Aratosm) UFF
Init ACI RLY ^c ^IFI'
Init ACI TIL 1 OFF
Init ACI	 ITL 2 OFF
Init ACI AC 1 ON
Init. Grm Start
Init GPM Ilold Grafli.enL Clocl

n Init GPrt Reset ON
1 0.0 CDM-'1. AutoOIrset ON
1 0.0 Start Sampling
1 0.0 (31711 Reset OFF
2 0.1 CDM-1 Recorder Range z	 10.0 us
2 0. 1 Inject Valve OM

K. 2 0.1 GPM Run Gradient• Clc)cic
3 3.0 Inject Valve TIFF
4 3.5 ACI Autosmp'ON
5 8.0 ACI AuLosng p OFF

GpmFile: C:\DX\METHOD\SYST'EM1.GPM
.Lo Pressure Limit a 20^

^ Iii Pressure Limit - 30V0
Eluant 1 - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

	

Time Flow %1	 %2	 %3	 %4 V5 V6 Comment
--------------------------------------------------
0.0 2.0	 84	 8	 8	 0 0

L'.

i8J



WHC-SD-WM-DP-025

ADDENDUM 3 REV 0
VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE
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SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE
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A-6000-881 (03/92)
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9. 696 mg

A
0

x

am

File:00630.001 DSC METTLER 14-Sep-91

Rate:10.0 'C/min	 Ident:82583.0	 Mettler GraphWare TA72PS.1

nsoxon
m i

3 3

W.
m iC O
N

O V1

all	 Is

R9406
a

=I,,iII ►
II IntegrationE	 III I. Delta H14917 mJ

o	
II;;;

LO 1538.4 J/g
Peak	 99.7' C

II ' -69.4 mW

I! i

Integration

Delta H 2380 mJ
' 245.4 J/g

Peak	 247.6'C
I 7.1 mW

I ^
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R9407 102AW	 File:0063i.00i DSC METTLER 14-Sep-91
10.000 mg	 Rate:10.0 'C/min	 Ident:82583.0	 Mettler GraphWare TA72PS.1
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R9410	 File: 00636.001 DSC METTLER 14-Sep-91
9.780 mg	 Rate:10.0 'C/min	 Ident:82583.0	 Mettler GraphWare 7A72PS.1
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DSC STD R9412
	

File:00638.00i DSC METTLER 14-Sep-91
9.741 mg
	

Rate:10.0 'C/min	 Ident:82583.0	 Mettler GraphWare TA72PS.1

T

3C
E

O
in

a£vx
mI
m i2 N
vv
3 £
W 3
w 6
m i
c o

N
O VI

Integration
Delta H15665 mJ

1608.2 J/g
Peak	 105.80C

-86.6 mW

Integration
Delta H 2203 mJ

226.2 J/g
Peak	 239.1'C

5.8 mW

END STD R-9412

300.100.
N'
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t0

200. 400.	 'C
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WESTINGHOUSE HANFORD COMPANY
722-S LABORATORY

A-6000-881 (03192)
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WHOSD-WM-D4025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9406	 Date: 06-27-1991	 Time: 09:01:20

Blank = .670791	 Sample Size = 200 Dilution Factor = 11
Difference = 10	 Min Readings = 7	 Max Readings = 7

Reading Analysis Time =__= Coulometer =___ % Difference =_
1 1.01 0.00 0.04i

2, 01 39.20 100.00

_ 3 .01 51.80 24.32

4 4.01 55.70 7.00

9 5.0.1. 57.80 3.63

6 6.01 59.20 2.36

7 7.01 60.20 1.66^e

(K60.2 - 4.7 )( 11 )/( 200 )	 3.0525 g/L Carbon

( 60.2 - 4.7 )( 11 )/( 200 )(12) _ .254375 Molar Carbon

i

Sample Run By: 80028

203



WHC-SD-WM-DP-025
MEWf1UM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9410	 Date: 06-27-1991	 Time: 09:58:23

Plant: = .670791	 Sample Size = 200 Dilution Factor = 11
is Difference = 10	 Min Readings = 7	 Max Readings = 7

Reading =__= Analysis Time ==== Coulometer ==== % Difference =_
1	 1.01	 0.00	 0.00

	

2.01	 6.30	 100.00

1

.."+	 _ 	 3.01

	

 9 .30	 "^ . Y6

4	 4.01	 11.00	 15.45

5	 5.01	 12.50	 12.00

6	 6.01	 13.40	 6.72

7	 7.01	 14.10	 4.96

( 14.1 - 4.699344 )( it )/( 200 )	 _ .5170361 g/L Carbon

( 14.1 - 4.699344 )( 11 )/( 200 )(12) = 4.308634E-02 Molar Carbon

Sample Run By: 80028
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WH� ~ ��~WM~ �P~02 5
ADO ����� � REV �

COULOMFTER ANALYSIS R �PORl
TICTDC Rev.	 �

Samnle:	 E~9406 Date:	 09~^04 � 199 1 Time:	 09;51:44

B lank � 	 " 5424173 Sample Size � 	 50 Dilution Factor	 =	 1
% Difference =	 10 Min Readinos =	 7 Max R ��a�� nos =	 7

�
== Readinn ���= Analvsis Time ==== Coulometer �==== % Difference ==

�
1 1.01 6. 00 0.0S

�
�� 2 2.01 1()4^90	 � 100"(/0

��
.

� �
�
3 3.01 � 	 119^70 12^3�

�
4 4.01

� 	 i24"20 3. 6 2
�

�~ 5 5.01 125. 30 0.88

� r; �

~� � 	 � 6 ^ 01 125.90 0,48

7 7.01 126.40 0.40

( 126^4 - 3.R0(- O99 /( 1 )/( 50 )	 = 2.451998 o/L Carbon

( 126.q - 3. S0,1-)(--)99 } � 1 )/( 50 )(12) =	 .2043332 Molar Carbon

Samnle Run Bv: 80028

������
__ w���

��

�



WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

COULOMETER ANALYSTS REFORI
TIC70C Rev.	 n

Samole:	 R-9410 Date:	 09-04-1991 Time:	 10:4=:11

Blank =	 .54 4173 Samole Size =	 50 Dilution Factor	 =	 1
is Difference = 10 Min Readinas =	 7 Max Readinas =

Readino =__= Analvsis Time =__= Coulometer =___	 Difference =_
l 1 . i11 i ). OCi 0.00

^ 01 42.30 100.00

01 50.70 16.57

4 4. 01 54. 3 f.) 6. 6

n.Iw
5 5.01 55.50 2.16

^... b 6. V 1 56.50 1.71

7 1 .01 57.22 1.22

5 - .1 - .8 )i 1 )i r 50 )	 = 1.068 o/L Carbon

- 3.d )i 1 )./1 50 ) 12) _ .089 Molar Carbon

Samule Run Bv: 80028

till
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS RERORI
TICTOC Rev.	 0

Samole:	 R-9412 Date:	 09-04-1991 Time:	 12:47:05

Slank: =	 .54:4173 Samole Size =	 50 Dilution Factor =	 i
% Difference =	 10 Min Readinas =	 7 Max Readinas =	 7

Readino =__= Analvsis Time =__= Coulometer =___ % Difference =_
..• 1 1.01 0.i.ui i^,!>V

- 2.01 97.:0 100.04

01 116.90 1b.77

4 4.01 123.40 5.27
n.

5 5.01 125.50 1.67

6 6.01 126.70 0.95

7 7.01 127.10 11.:1

127.1 - 3.8 )i 1 )/t 50 )	 = 2.466 o/L Carbon

:127.1 - 3.8 i( 1 i/t 50 )(12) = .2055 Molar Carbon

Samole Run Bv: 80028
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21%

a,.

DETERMINATION OF HYDROXIDE ION IN SOLUTION — UNDIGESTED SAMPLE 	
i
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WHC-SD-WM-DP-025

'	 ANALYST I^lL_J-i----^  LOCATtONez5r,7j[r±S	 !^2fv' S4--

TITRANT .__d l_9oS stJf/l!03 -------------------

DC7CUM

//wm

/

7m

. 7ION sQP is lm 

^

1 0.10 AN	 ADDENDUM 3 REV 0
	

4

•	 INDICATING ELECTRODE.______-__

REFERENCE ELECTRODEt____L_(C___-^

SAMPLE,-__—_____

SETUP Pq RgME T E RS

MODE .	DIRECT READ PH
ELECTRODE STOZS	 PH
EQUILIBRATION TIME, SEC.	 IS

ROOEI 0" TITRATION
FLECTRODE STOZ, PH
dE'dU SIGH$
ML LIMITS 2,70
PH LIMIT, J.
TITRATIOR RATES is
SENSITIUITYS 1
DISPENSE. ML, B.
PLOT GAINS 7
COMPUTATION, CONCENTRATION
TITRANT ROR.MLITYt 0.19"
SOLUENT BLANRt 6.
MULTIPLIERS s.

I

	 LAST ELECTRODE STANDARDIZATIONS SEP Is 1991	 s ds AN

SAMPLE NUMBER,	 1
DIRECT READ PNS 7.317

DERIUATIVE OUTPUT. dE/dU

B	 1	 2	 '3	 4	 7	 6	 7	 8	 9	 IB

DRU TITRATION.	 'OV7

TITRATION TERMINATED BY P1 LIMIT.

SEP Is 1991	 0121 AM

SAMPLE NUMBER,	 2
DIRECT READ PH$ 7.774

DERIUATIVE OUTPUT, dEidU

B	 1	 2	 J	 4	 7	 6	 7	 8	 9	 Is
1	 I	 1	 1	 1	 I	 1	 1	 1

DRU TITRATION'	 .007

TITRATION TERMINATED BY PH LIRIT.

SEP Is 1991	 0123 AN

SAMPLE NUMBER,	 3
DIRECT READ PH, 7.717

DERIVATIVE OUTPUT. dEidU

B	 1	 2	 J	 4	 S	 6	 7	 B	 9	 IB

DRU TITRATION'	 .00 4 	 _	 .—	
219

TITRATION TERMINATED BY PIS LIMIT.



<-- EP 1

<-- EP 2

<-- EP 3

SAMbLE"NUMBER:	 2	 WHC-SD-WM-DP-025

DIRECT READ PSI: 11.994	
ADDENDUM 3 REV 0

Q- 9vo b ,^

DERIVATIVE OUTPUT, dEidV

8	 1	 2	 3	 4	 5	 6

DRV TITRATION:

7	 8 9 18

EQUIVALENCE PH

9.62

7.78

4.53

TITRATION TERMINATED BY PH LIMIT.

SEP 19 1991	 8:43 AM

TITRAHT VOLUME	 COMPUTATION

	

8.536	 8.0098

	

0.659	 0.8000

	

8.722	 6.0808

BEST AVAILABLE COPY-zzl

Poo'ln_

--224
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WHC-SD-WM-DP-025

SAMPLE NUMBER: '	 '	 ^J 'ADDENDUM 3 REV 0

SAMPLE DATA: ^^^^.^-^	 BEST AVAILABLE Co ,DIRECT READ PH: 11:875

DERIVATIVE OUTPUT, dEidV

0	 1	 2	 3	 4	 5	 6	 7

\y

r

1

1 ^

wr ^

9

<-- EP 4
DRY TITRATION:

EQUIVALENCE PH	 TITRANT VOLUME	 COMPUTATI r
I

9.91	 8.776	 0.0808

8.22	 1.083	 0.0880

7.06	 1.168	 8.0008

y	 3.77 .`	 1.565	 0.0088

I.l- ---,—TITRATION TERMINATED BY LIMIT ON NUMBER OF EQUIVALENCES PERMISSIBLE.
`	 10

SEP- I t  199	 9:01 AM

I	 I
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

BEST AVAILABLE Cur

SAMPLE NUMBER:	 1
SAMPLE DATA:	 9412.
DIRECT READ PH: 11.999

DERIVATIVE OUTPUTP dEidV

0	 1	 2	 3	 4	 5	 6	 7
	

B
	

9	 16

r-,

%+, e

r

r

r

`	 DRV TITRATION:

<-- EP 1

<-- EP 2

EQUIVALENCE PH	 TITRANT VOLUME
c

	

9.68	 8.547

`	 5.63	 0.708

TITRATION TERMINATED BY PH LIMIT.
c

SEP 11 1991- 18:03 AM

COMPUTATION

8.8808 _

0.0000	 2'2`
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A
TODAYS DATE: 6-27-91

1	 LOLL NO.: 80028

Y-INTERCEPT= CAL
SLOPE= CAL

SAMPLE IDR: BLANK
SAMPLE SIZE: 0
WVL AND ABS= 580NM 0.004 A

SAMPLE ID11: 351-P CAL STD
SAMPLE SIZE: 1000L-10ML-50UL
WVL AND ABS= 58ONM 0.094 A

SAMPLE ID#: 351-P CAL STD
SAMPLE SIZE: 1000L-10ML-5000L
YVL AND ABS= 58ONM 0.848 A

.SAMPLE ID#: 351-P CAL STD
SAMPLE SIZE: t000L-10ML-lML
'WVL AND ABS= 580NM 1.628 A HI

. 0/3p99

^y^y_yZ 	 scoP^=
	

woe .ib"z i 4!5, y

CC =	 . y998o ^
M

T

229
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�H[- ��^WM- �P-025
A�� F�� UM � ��V O

� ========== �� ============ � ` ���� === � ======== � ===� === �== ��= ��_=��� = � = �� = � == � ==
� ulr Name:	 L �C5 /77C11CM	 ��»� /"J�'i��� ` � *' Date:	 Wed Sep 25 13 � 5 9 � 3 8 199 1 �� 	 <'aL � F i le ;	 c � \d � \data\71 �? � 511.D9 ��� 	 Mrthnd � 	 c �� dx\me � hod\5y �TEM1.met

.
.

� 	 AL]
===== � ============ � = � === � ================== � ==,�========================== � ===

xddr pss � 	 1	 5vstem	 � 	 |	 Injert# � 	 � 	 Detector; CDM-1 �

|�LPnRT
�������������������������������������� `����� ~ ���� ~ ��~ ��� ^^��������

YOL �ME	 DILUTION POINTS RATE START	 STOP AREA F�EJ

[:trrnal 1	 131	 2 55 5 	3H � � .00 	 8 . 5 2 1000

p k, �et component	 Concentration Heiqht Area ^Pl.	 Delta�um Timc Name
--- - --------------------------------------------------------------Code

1 1.1 0 FLUORIDE	 �	 7 4. 031 1 079 7472
-----------

1 0.0.?� 1. 6 7 CHLORIDE	 71.77 �� � ()34 6670 �� -1^9�3 1. 9 8 NIT � IT[	 5 � 1.818 4487 73395 2 -2^ � 04
��

7 ,38 NITRATE	 530.Z7 0 2R77 30926 1 2^33� � , �� F � HOSPHAT � 	 517^102 836 1309� 1 ~1`88
~~6 � , �� Si|LFATE	 593.417 2525 43628 1 -3'4 �

�� File. ������� 1��������� 	 ����������
�

�M1|

���

�� J ���

���

�
11S

M�W�� 

��-��

�
���



WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

c^

tS.G00

x.000

^!i'..JVU

8.0.m

; + 5.500

3.000

0 500

-2.000

I -.UOAIOE

I

NITRITE

-CHLORIDE

1.00	 2.00

4 - NITRATE

I

6-SULFATE
5-Unknown

	

111 1111	 111 111 Jill r-r7-r7-1-Fr77Tr-r'i%j;Ij lill [)III

3.00	 4.00	 5.00	 6.00	 7.00	 8.00
Minutes

--- 239
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7	 lame: W&WASISBIZ571 LWY Smple. LHCS173C11CH

" 4.538

10 4138

1 "S

...38

2.538

u& 2.038

1139

A38

CA
0.538

0.038

-OA62

0.00	 1.00	 2.00	 3.00 4.00	 5.00	 6.00	 7.00	 6.00

Minutes

WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

h " 10 Name;	 LMC5/"3r-ljCM Date:	 Wed Sop 25 15:10:02 l??1

.i. rao :	 c:\dK%datA\"1 09 25 1 l.D 1 (1
rh , 1h(,-(1 -	 u:\d,\method%5YSTFM1.mwt
WT nddr"vw: I Sva"-m	 Tn30CK#: W	 Detector: CDM-1

l • jfll!T 111,01-UMF
----------------------------------------------------------

DILUTInM POINTS RATE	 START STOP AREA REJ

101_1	 211,	 5 1-12 0.00	 8.52 low,

Ph. Not Component Concentration Height Area BI. %Delta
N"m Time Name----------------------------------------------------------------------------Code

I 1. .15 FLUORIDE 51.542 1070 7391 1 0.00
7 1.67 CHLORTBE 71,072 1012 6600 2 -1.96
7 I.QR NITRITE 500.223 4493 37272 2 -2.30
1 0.07 N1TRCW 574.703 2255 3120Z 1 2.0-21
n 0.25 PHOSPHATF 507,540 025 12322 1 -1.25
A A.6" 5ULFATF,:: 5B7.648 2522 43407 1 -2.92

---'241
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��
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�� 3�

�
lJ �

H�� -�� ~��- � P- ���
��D[���� � REV D

am p le Name: LMCS/73C �� CM
==� -� = ��:�������������� =��========��=== �===== � == � ========= � == � = � ================

Date:	 Mon Sep 23 1 5 � 11 � 35 1991|
� 	 � ta File :	 c: �� x\data\91092311.D03 |
| Method :	 c:\Ux\me ��o�� 5YSTEM1 ~ met |
|	 0CI Address:	 � 	 System :	 1	 lnjec � #;	 3	 Detector: C �M-1 |
������� "��������������������������������������� '�����������������������������������������

REPORT VOLUME	 DILUTION POINTS RATE START	 STOP AREA REJ

External 1	 101
_________________________________________________________________

2 55 5	 �Hz � 0.00	 3 ,52 1000

Pk.	 Ret Component Concentration Height Area	 � l. %De �� a
Nu �a	 Time Name Code

1	 1^13 FLUORIDE
_____________________________________________________________________________

54.136 10 52 7489	 1 0.00
2	 1 ^68 CHLORIDE 7 0 .700 967 6860	 �� -0 � 9 8
3	 2.02 N � TR � TE«* 508 ^155 4483 33862	 2 -0 .66
4	 3,48 NITRAT�� � 54 1.275 2905 31615	 1 5. ���� 	 5	 5,3B PHOSPHAT� *» 536.303 8q0 13650	 l 1^25

� ,	
6	 6.97 SULFATE �� 591°654 2426 4 3727	 1 1.70

sm	 ���������������r����� 	 �����������

Hnults

����
_ 



�H[~ ��^W�-� p~Q��
A �� FND�� � ��V O

�amsle Name:	 R �410 Date.	 Mon Sep 23 16: � 1 : � 3 1 �� 1|
� a File :	 c:\dx � Ja � a\91 �9231l �� 08 �

!	 ��� tkod :	 c:\ � x � method\SYSTEM1.met
|	 � C1 Address:	 1	 S � stem
���������������������������������������������������������������������������������

:	 l	 Inject# � 	 8	 Detector: CDM-1 �

REPDRT VOLUME	 DILUTION POINTS RATE START	 STOP AREA R � J

External 1
_________________________________________________________________

101	 2555	 5 1-1 z 0.30	 8.52 1000

PkP Ret Component Concentration Heiqht Area	 Bl. t%Dela
Num Time Name

_____________________________________________________________________________
Code

1 1.18 FLUORIDE 1149.934 81925 732714	 3 0,00
2 1,77 CHLORIDE 291.366 2973 28867	 4 -� .47
3 2.1 0 NITRITE 2330^110 20689 167414 	 � -�� 92
4 3.25 NITRATE 10999.357 70733 1139 899	 1 -5,6�
5 5 .40 PHOSPHATE 174.305 228 3330	 1 -2 �� 2

�* 6 6.90 SULFATE 642.956 2724 4782 2' 	1 -3 � 53

������ !�������������������M� 	 ��K���
�� 01 � S81

'- ��N

�� ����

-`� 	 ���

LCHLOrAKDE

L

���
�

��8�

11 � 081

L-
5 - F^*SPPATE 4 - S"ATE

�
I

I

I

1 ���1

^8310
0 �00 1 �00 	2 �00 �� UN	 4 �0 U � UU	 6 �00 7 �00	 8 � 00

nmwnu

��.
���

~^_ ww��

���� 	 ���a���

/	 .	 � /	 `	 / 
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Samp le Name: LMCS/7ZC11CM Date: Wed Sep 25 10:29:1?. 19911
t	 Data File c:\d v.'•.da to\9Ln?2941.04,1'

Itel.hnd .	 e: \d::\method`. SYS TFHI . met
Arl	 Addr'ng S:	 1 ;=tom	 :	 t	 lniectit:	 DPtectpr:	 CON--1

RFr • nRl VCR . IIME DII. 1j1 ION POIN17 RATE SIArT	 STPr AREA P.EJ

[:a ernes 

l____._.

.I. 1..1	 ..995	 9fl_. :.Vn	 f{.^^ i. ye,1

F'1::.	 PPt. C'.nmpnnent Concentration height Arna	 F, 1. %Delta
N11m	 Time Name

._._	 -------------------- .____.__.________.._...__..____________.___.___.__.__._____
rode

1	 1.17 FLUORIDE 59.176 1. 1,1f :/6612	 1
._	 1.61 CIILIIRI DE 79.09 13 101- 69?9	 "1 -J .96
3	 1.?8 NITRITE_ 917.?1 4,1 4.43 -49131	 7 -_.30
4	 7.47 NITRATF 9$9.772 7974 '_•1321	 1 7.94
71	 5 . 22 rHO9FNATF_ "26.-SOR 858 1. 363	 1 -1.88
6	 6.62 SULFArF 591.757 2.48 43735	 1 -;•.41.

M. cidrlddel9/097501.093SwWAm:LANS/T3011CH

I

rv.'a

n1

u.

1
4rl

S+T
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W�- � W^NM~ �p.D��8UU [NO&� 3 REV� _===========================================================================
+mole Name: � 9410	 Date: Wed Sep 2 5 1 1 ;2{`; 7 � ! �/' �� 1 �

|	 La File : c:\ � x � da � a!91392501 � D38
| / ` eLhoJ	 : c � \ � :\method\SYSTEM1 � met	 �
| �CI Address; 1	 Svstem : 1	 lnject#:	 8 Detector: CDM-1	 �
������������������������������������������������������������������������������

REPORT	 VOLUME	 DILUTION POINTS RATE START	 STOP AREA REJ
-----------------------------------------------------------------
External	 1	 1111	 2 555 � Hz	 0.00	 8 .52	 1300

Pk.	 Ret Component	 Concentration	 Height	 Area Bl, %Delta
Num Time Name	 Code

-----------------------------------------------------------------------------
� 	 1.15 FLUORIDE	 4 1 71.211	 9844 	64774	 1	 0 .00
2	 2,03 NITRITE	 2540"811	 1976	 13417	 1 -1.29
T	 3"40 NITRATE	 14073~415	 6966 	78658	 l	 1. 5 4
4	 6.67 SULFATE	 2078 .023 	718	 11923	 1 -4 � 0�

�
�������������� 	 ���

MinWkw

������� 	 ��� ^

�� 
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

q- zz - --/
V cf6 S — sic.

DIONEX METHOD PARAME'T'ERS - SYSTEMI.MET

System Parameters

System Name • systems/gpm
Number of Detectors ........................................	 1
Detector 1 Type.	 ..	 ..	

s	
......................	 CDM-1

Detector 1 real time plot scale( i_^S) .......................	 20-00
Run Time (minutes).	 ................................... 	 B.gV
Sampling Rate (seconds) ....................................	 0.20

M

C`^

-- DETECTOR 1 PARAMETERS --
Report Options

Save	 Data	 File... ...................................... Yes
Data File Names c:\dr\data\91092201.008
Create	 ASCII	 Report	 File .. . ................................ No
Print	 Report..	 ............................... Yes
'_1st	 Peals Not	 Found	 in	 this	 run ........................... No
,report	 Unknowns	 Found	 in	 this	 run .......................... Yes
Print	 Chromatogram.... . . . . . . . ... . . . .. ..................... Yes
AIItaSCale Chromatogram	 to Highest Peal: ..................... Ye
FillPeaks	 with	 Color	 .................................. Ye:
Draw Grid Linesan Chromatogram ............................ No
Label	 with	 Peak	 Number...	 ...	 ..	 ..................... Yes
Label with Retention Times an Chromatogram ................. No
Label	 with	 Component	 Npme .................................. Yes
Format File Names cs \fix \method\default.prf

Integration Parameters
Starting Peal: Width (seconds).
	

..	 ................ 	 10.0
Peal: Threshold (mV or uS/data ptinterval) .................. 0.500
Peak Area Reject.	 .....	 10(i0
Area Reject for Reference Peaks.. 	 .......... 1000
Percent Retention Time Window for Preference Peaks.......... 5.0

Integration Timed Events

Time	 Description

1.32 Start peal: detection
1.44 Start peak detection
1.46 Start peal: detection
1.77
1 ..77 Enable end of peal; detection

-- 256
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Area	 Height
L

	6239
	

874

	

1'7299
	

2^252

	

.3,43228
	

4729

	

72787
	

9300

	

7.5:.501
	

19401
	292053

	
344.',9

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Component M 1	 FLUORIDE Retention Time 1.13
Reference Peal ,.	 FLUORIDE Window Size 7.00%
Amount = KO + I I*Area a- k:2*Area **2
K0	 =	 S. 52797E-002
ka	 = 6.06440E-"j(-.1!:1 
1:2	 -6.17.1.90E-07.1

Level	 AmOUnL Area Height

1	 1.
------------------------------------------------------

14 39 22 5
2	 5. ('0000E -001 4035 566

6. 0000'.)E-001 8217 7.141
4	 1 .2Cr000E+0 i rd 16507 22 1 8
5	 2.30000E+00ii 39.5=4 487. 2
6	 4. 4(1(1(1(.)E- 76890 9371

Component N 2	 C14LORIDE Retention Time 1.70
Reference Peat;	 FLUORIDE Window Size 7.00%
Amount - KO + K1RArea + 1 1-'2*Area **2
P10	 =	 .95335E-Cr02
K1	 1.01273,E-004
1:2	 =	 -9.35560E-011

Level	 Amount Area Height

r 1	 1 .60000,E-001
---------------------------------------------------

1 319 2 1 7
3.90000E--001 3754 568
7.80000E-001. 694 2' 1045

4	 1.SOOCKiE+000 14461 1975
5	 3.00000E+000 30287 3987
6	 5.90000E+000 61_05 8910

'M Component ti 3	 NITRITE Retention Time 2.03
Reference Peal:	 FLUORIDE Window Size 7..00%
Amount = KO + 1;1*Area + f;2*Area **2
k:0	 =	 4.88691E-00 1
K1	 =	 1.33960E-004
K2	 =	 5.52.630E-012

Level Amcxrn t:

-----1	 1: Cr80r:rOE+Oi rfl
2.69000E-+1.100

3	 5.37000E-+000
4	 1.06200E+001
5	 2.0850CiE+OO1
6	 4.01500E+00.1

Component tE 4	 BROMIDE
Reference Peal:	 FLUORIDE
Amount = k:0 + K1*Area + K 2*Area**2
KO = 4.01960E-002
K1	 = 2.00453E-004
K2	 -1.00008E-010

Level Amount Area

1
------------------------------

1 . 560i rCrFa{100 7660
5.90Ut70E+0(.)0 20706
7.130600E+0i ii) 38868

4 1. 540 10E+001 78061
5 3.020! i^ iE+0Cr7. 16513._,
6 5.81000E+007. 350930

Retention Time	 2.80
Window Size	 7.00%

Height

753
1880
3455
6644

>2

24386
^^ 
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WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

^- IC Control File: C:\DX\METFICID\SYSTEMI..TE

Step	 Time----------------------------------------------Description

In.it CDM-1. Autof)ff set Of f_Init CDM-I. Recorder hart: OFF
Iniit CDM-1 Temp. Comp. = 1 .7 / Deg C
Ini.t CDM-1. Recnrder Range	 I Q US
Init CDM-1 Cell ON
Init CHA Heater = 25	 Deq. C
Init Valve A ON
Init Valve B ONInit Inject Valve OFF
Init ACI Autosmp OFF
Init ACI RLY 2 OFF
In.it ACI TTL 1 OFF
Init ACI TTL 2 OFF
Iniit ACIAC 1 ON
Init GPM Start
Init GPM Hold Gradient Clock
Init GPr1 Reset. ON

1 0.0 CDM-1 AutoOffset ON
1 0.0 Start Sampling

cn 1 0.0 GPH Reset OFF
0.1 CDM-.1 Recorder Range	 10.0 u5

r_ 2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock

' 31 3.0 Inject Valve OFF
4 3.5 AL'I Autosmp ON
5 8.0 ACI Autosmp OFF

GpmFile: C:\DX\METHOD\SYSTEMI.GPM
Lo Pressure Limit - 201
Hi Pressure Limit = ..0U0

Cy, Eluant 1 - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE
Eluant 4 - Eluant 4

	

Time Flow %1	 %2	 %3	 %4 VS V6 Comment
--------------------------------------------------
0.0 2.0	 84	 8	 8	 0	 0 0

260



wr	 ».•..•	 1.a	 Irr wr»
k Y•IIU.-6NU1	 ]U2fIW	 6-14-41	 121 Y2 !6

°w"""""' .r	 1,1R ru.a Oaru
rWYkAN uJ ,^ WIUEU O

1.r IV, e..r..l

•rr u.+w w	 `
A. J:,	to"	 A• V: l.b^	 a•.^^11.	 M̀sJZ lAkE YI'.	 1^1.ir,.k	 r^ 1 ^11}.	 J,,k	 /U1.4- WI.
t.	 VUI-./1E11U IN  	 `VI	 ^SA
t. V1tiUAL NEfL"i1tKS 	 C ♦ f.^ •. Clt+l

t6d1

4 1. G,V011

R 4411. -!W	 302AW 6-1.1-YI	 121 ^/ :fb

^}^ r rr u... u w...
AYYEfdi 1^•-wrY YlUEU U

1ti. W Cr^a q
4

IYaNLf...^a1Yl.r:
A. Jilt lug /!. 3.fl `1a 0/CaI^.
U. JAN
U.

Y1 .IUTA kr	 '^^	 •^
JANlt Y'lllilI'.l	 .

/^	 ^. J^,/V^•- {.
tilD	 l:-w.

t.	 k ti l. Vlll../I..E14UM 4	 s	 a	 s. 
I

YY
il.f, v•G1r^F. V18lVl- kE1VikNti
S.lr./s ^^...I^

IA ,N M n.

W Irlrt»

VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE
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89407 102AW File:0063i.001	 OSC	 METTLEA 14—Sep-91
10.000 mg	 Rate:10.0 'C/min Ident:82583.0	 Mettler GraphWare TA72PS.1
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File: 00637.001 QSC METTLER 14-Sep-91

10.251 mg
	

Rate: i0.0 'C/min
	

Ident: 82563.0
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7.00

3.6 7,

2.36

1.66

WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9406	 Date: 06-27-1991	 Time: 09:01:20

Blank = .670791	 Sample Size = 200 Dilution Factor = 11
Difference = 10	 Min Readings = 7	 Max Readings = 7

Reading =__= Analysis Time -=== Coulometer ==== % Difference =_
1	 1.01	 0.00	 0.00

2	 2.111	 39.20	 100.00

7.01
	

51.80
	

24.32

r++
4
	

4.01
	

55.70

M^
	 r^	 5.0.1

	
57.80

6
	

6.01
	

59.20

^+	
7	 7.01	 60 .20

w+

d,

	

( 60.2 - 4.7 )( 11 )/( 200 )	 = 3.0525 g/L Carbon

( 60.2 - 4.7 )( 11 )/( 200 )(12) _ .254375 Molar Carbon

Sample Run By: 80028

--- 278
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COULOMETF-R ANALYSIS REPORT
TICTOC Rev. 0

Sample:	 R-9411 Date:	 C)6-27-1991 Time:	 11:15:58

Blank =	 .670791 Sample Size =	 200 Dilution Factor =	 11
% Difference = 10 Min Readings =	 7 Max Readings =	 -

Reading =__= Analysis Time =__= Coulometer =___ % Difference =_
1 1.01 0,00 0.00

- 2.01 6.10 100.Oo

. O1 8.60 29.07

4 4.01 10.00 14.iva

5 5.01 10.90 8.26

6	 6.01	 11.50	 5.22

^r

7	 7.01	 12.40	 7.26

±r^

0^

12.4 - 4.699344 )( 11 )/( 200 )	 _ .42=5361 g/L Carbon

( 12.4 - 4.699.-344 )( 11 )/( 200 )(12) _ 3.529467E-02 Molar Carbon

Sample Run By: 80028

w_- 2803

_ orL
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COULOMETER ANALYSIS REPORI
TICTOC Rev. 4-1

Samp le:	 E-9406 Date: 09-04-1991 Time:	 09:51:44

Plank	 .5424173 Sample Size	 50 Dilution Factor
is Difference -	 10 Min Readings	 7 Max Readinas

Readin g	Analysis Time Coulumeter is Difference
1 1.01 0. 00 0. W-1

2 2.01 104.90 100.0.)

3.01 119.70 In .

4 4.01 124. of, 3. b.Z

5 5.01 125. 30 0.88
CY,

6.01 125.90 0.48

7 7.01 126. 40 0.40

	( 126.4 - 3.800099	 1 )/( 50 )	 = 2.451998 U/L Garboo

	

i 126.4 - 3.800099	 1 W 50 )(t2) = .2043132 Molar Carbon

-1

Sample Run Hv: 60028
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�

COULOMETER ANALYSIS REPORT
TICTOC Rev.	 0

Samnle � 	 R-9411 Date:	 09 �()4-1991 Time:	 1 2:31:03

Blank � 	 " 5424173 Sample Size =	 50 Dilution Factor =	 1
% Difference � 1 0 Min R �� adinns ::	 7 Max R �adinos � 	 /

�
.~ == Readino = � == Analvsis Time ===� Coul pmeter == �= % Differen ce ==

1 1 � 0 1 0.0h 0."�
�
�� 2 2,01 34.50 100,00

�� �

3 3.01 38^60 l0. � 2

��
4 4.01 39.70 2.77

�� '

~�
� 5.01 40.70 2. 46

�

�� 6 � 	 6.01 4 1.20 1^21

7 7^00 41. 7o 1. �0

( 41,7 - 3,799503 >. � )/( 50 )	 = ,75801 o/L Carbon

( 41 � 7 - 3.799503 )( 1 }/{ 50 )(12) = .0631675 Molar Carbon

Samole Run Bv � B0o28

---
����~w �
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COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samole:	 R-9412 Date:	 09-04-1991 Time.	 12:47e(15

Hlank _	 .5424173 Samole Size =	 50 Dilution Factor =	 1
_ % Difference =	 10 Min Readinas =	 7 Max Readings =	 7

^r _= Readina =__= Analvsis Time =__= Coulometer =___ % Difference =_
1 1.01 O.oO 0.00r-;

ro+
2 2.01 97.30 100.00

31 116.90 16. i7

!!t

4 4.01 123.40 5.27

5 5.01 115.50 1.61

6 6.01 126.70 0.95

7 7.01 1'17.10 0.31

127.1 - 3.8 )( 1 )/( 50 )	 = 2.466 o/L Carbon

( 127.1 - 3.8 )( 1 )/( 50 )(12) = .2055 Molar Carbon

Samole Run Bv: 80018

__- 288
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CYANIDE ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

YS DATE: 6-27-91

PAYROLL NO.: 80028

Y-INTERCEPT= CAL
SLOPE= CAL
	

0

SAMPLE IDO: BLANK
SAMPLE SIZE: 0
WVL AND ABS= 580NM 0.004 A

SAMPLE IDl: 351-P CAL STD
SAMPLE SIZE: 100UL=10ML-50UL
WVL AND ABS= 580NM 0.094 A

AMPLE IDO: 351-P CAL STD
SAMPLE SIZE: IOOUL-IOML-500UL
^WVL AND ABS= 580NM 0.848 A

%'AMPLE IDO: 351-P CAL STD
,AMPLE SIZE: 100UL-IOML-1ML
WVL AND ABS= 680NM 1.628 A HI

.1

y- .r/1r"r-C .

sCOP /=

. o/3Pf9

CC -	 m7 oo o

294
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ION CHROMATOGRAPHIC ANALYSIS (CHLORIDE) - UNDIGESTED SAMPLE
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ION CHROMATOGRAPHIC ANALYSIS (FLUORIDE) - UNDIGESTED SAMPLE
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WHC-S �-W�~ �P~0 25
4��� N �U� � ��V �

��� `������������������������������������������������������������������������
'	 ^/ole N � me; GL;HK	 Date � Wed Jep 25 13 � 4* � 55 199l|
| kata File	 : c � \d:|data\91(>92511,D02	 �
� Met hod 	; c:\dx\method\SYSTEn1.meL	 |
| MCI Address: 1	 System : t	 Inject#:	 2 Detectnr: CUM 	 |
������������������������������������������ "����` �����������������������������������

REPORT	 VOLUME DILUTION POINTS RATE 6TART	 STOP AREA REJ
������������������� ^ �'��`'����������������`����������������������
External	 1	 1	 2555 5 11 z	 0°00	 8.52	 1000

Pk.	 Ret Component	 Concentration	 Heiqht	 Area Gl, �Delta
Num Time Name	 Code��,`��� ^������������,����^������ `��,�_,^�������� ^ ������ ^ ���� ,,,� ,,������^��������

�� 	 ������ 

,	 �



�

�
�
�
�

�

�

��� ^5O-W�-� P- 025
8OD � N �U� � ��0 0

| -am p le Name; LMCS/73C11CM Date; Wed Sup 25 15 � 1 8 � 3 1 1'/91|
|	 Data File	 ;	 c;\J � \ � ata\910925 � 1,D10 �
|	 Method	 :	 c:\ � x\methnd\S � 3TEM1.weL |
|	 �CI Address:	 1	 System	 � 	 1	 lnjecL#:	 10	 Detector:
��������������������������������������������������������������������������������

CDM-1 |

REPORT	 VOLUME	 DILUTION POINTS RATE START	 STOP AREA REJ

External	 � 	 101	 2555	 5Hz 0.00	 8 " 5 2
________________

1000

Pk.	 �et Component	 Concentration Height Area Bl, ZDelta
Num	 Time Name Code�����������������������������������������������������������������������������

1	 1.13 FLUORIDE	 53.542 1070 7391 1 0.00
2	 1 ^ 67 CHLORIDE	 7 1 "072 1012 6600 2 -1.96
3	 1, ��8 NITRITE	 50o^223 4495 3327 3 2 -2.3o,
4	 3, �7 NITRATE	 534.703 28 55 31203 1 2,021

r � 5	 5^25 PHOSPHATE	 507.540 025 12322 1 -1 � 0 5
� 	 6, 6 5 SULFATE	 587^64 8 2 522 43407 � -2.92

�
�� 	 �������������� kV�������� ]����� 	 ���K������� K��.-� 	 ��`,r�

4 �5381 �� 	 `	 � |

��
�

'	 |	 � 	 :	 � 
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ION CHROMATOGRAPHIC ANALYSIS (PHOSPHATE) - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
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_.mole Name: BLANK'	 Date: Mon Sep 23 15:01: 56 1991
Data File . c:\d ::\data\91O92321.DO2

1 Method	 : c:\dx\method\SYSTEMl.met
I ACI Address: 1	 System : 1	 Inject#:	 2 Detector: CUM--1

REPORT	 VOLUME DILUTION POINTS RATE START	 STOP AREA REJ
------------------------------------------------------------------
External	 1	 1	 2555 5Hz	 0.00	 8.52	 1000

Pk.	 Ret Component	 Concentration	 Height	 Area D1. %Delta
Num Time Name	 Code
-------------------`----------------------------------------------------------

Fide: WdddW10f WLDO?Sampdw BLANK

T

,- 1
rr

N^

U

h hLftf

-- 306

'	 I	 I



Pk.	 Ret Component
Num Time Name

1.13 FLUORIDE
1.68 CHLORIDE
2.02 NITRITE
3.45 NITRATE
5.33 PHOSPHATE
6.87 SULFATE

1
2

4
\ 5

6
S"

WHOSD-WM-OP-025

ADDENDUM 3 REV 0

nple Name: LMCS/73C11CM 	 Date: Mon Sep 23 16:2u:47 19911
Data File : c:\d ::\data\910923lI.D10

1 Method	 : c:\dx\method\SYSTEMi.met
t ACI Address: 1	 System : 1	 Inlect#i: 10 Detector: CDM-1

REPORT
	

VOLUME	 DILUTION POINTS RATE START-	STOP AREA RE,I
-------- --------------

External
	

1	 101	 2555 5Hz	 0.00	 8.52	 1000

i

Concentration Height Area B1. %Delta
Code

07.360
------------------------------------------------

1148 8024 1 0.00)
72.097 1017 6702 2 -u.98

518.617 4696 34634 - -0.66
543.291 2890 31741 1 4.05
524.991 836 13325 1 Q.Z1
599.619 2488 44362 1 0.24

File cid(Idala1S10SZ311.D10Semp/eLMC&73C1lCM

'1.16

" ass

M
3.66

1.16

033

Minus

WAS
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4

ION CHROMATOGRAPHIC ANALYSIS (NITRATE) - UNDIGESTED SAMPLE

m

I
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1 26
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EDP R9'/8 	DIDEX	 -

8'1D "'Ib lCM rEBULT S39T72.
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rwr^'rr., VM w..-

Iui LA-9JJ-109 • O/O WIDED. O
1••V. M
/ ILYI	 -.l

L r.

R 940%.-96/:	 102AW 6-14-91	 12134 26
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/ w. o	 i • ^ AEU. DL

REAUkHl 11LARW
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6ww •.	 Y-w lwn	 r	 -.^r wr-
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ION CHROMATOGRAPHIC ANALYSIS (NITRITE) - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

k Y4Ue. -:.ti/!	 lOGpk	 6-14-91	 1'.'.:16 Le
w.....•. rwr..^. ru... e..ww .rr
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ADDENDUM 3 REV 0

Samole Name: BLANK	 Date: Wed Sep 25 10:19:2, 1991;
Data File	 c:\d::\data\9109"SOL.D02
Method 	 c:\d;:\method\SYSTEM1. met
ACI Address: .1	 System : .1	 Injecttl:	 _ Detector: CDM-1

REPORT	 VOLUME DILUTION POINTS RATE START STOP AREA REJ

External	 1	 1	 2555 5Hz	 0.00	 8.52	 1000

P{:.	 Ret Component	 Concentration	 Height	 Area B1. %Delta
Num Time Name	 Code

-----------------------------------------------------------------------------

Fdc claOddata1918JM1.[MYSamplw &AM

,^ 11.165

6.666

S 6.166

465

1.165

CO

,.1.335

0

ff`
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321

A

AOSp_WM_DP-025
/DDENDU4 3 REV o

,ample Name: LMCS773C11CM Date: Wed Sep 25 11:41:00 19911
Jata File :	 c:\ds\data\91092501.D1i)
Method : c:\dx\method\SYSTEM1.met
ACI Address:	 1	 System	 i	 InjectQ	 lip 	Detector: CDM-1

REPORT
-----------------------------------------------------------------

VOLUME	 DILUTION POINTS FATE START	 STOP AREA REJ

External 1	 101	 2555	 5Hz 0.00	 8.52 1000

Pk.	 Ret Component	 Concentration Heiqht Area	 91. %Delta
Num	 Time Name Code

1	 1.13
----------------'--------------------------------------------------------------

FLUORIDE	 54.425 1099 7557	 1 0 .0o
2	 1.67 CHLORIDE	 73.303 1005 6821	 2 -1.96
-	 1.98 NITRITE	 509.856 4351 33988	 2 -2.30
4	 3.40 NITRATE	 540.888 2919 31591	 1 3.03

ry 5	 5.22 PHOSPHATE	 525.714 851 13345	 1 -1.88
6	 6.62 SULFATE	 604.077 2604 44717	 1 -.41

c,	 Fde_^I^rldela19109Y501.DlOSarnp^'/^►lCSlT3CIIC^M

M bs
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Calibration 1='arame Lurs

Mtimber (If Levels for Calibration ...........................	 6
Calibration Fit Type.. Quadratic
Replace Or Average Calibrations ............................	 Replace
External or Internal Calibration ...........................	 External
Calibrate by Area or HeicjhL ................................ 	 Area
Default Injection Volume ...................................	 1.0
Default Dilution Factor....	 ..........................	 1 .0
Response Factor for Unknown Peaks .......................... 	 1.0
Calibration Standard Volume . .............................. 	 1.Q
Internal Standard Volume .................................. 	 1.0
Sample Unit ................................................	 PPM

'T

^r

.7

0

318



11e1411 t

727
1803
3563
7010

17,640
25639

6.85
10-1.00%

WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

Retention Time
Window Size	 10).0)0%

Component " 5	 N 11 R'A I E
Reference Peak	 FLUUR I DE
Amount = KO + KI*Area + K2'*Ar-na**2
1:'0	 3.02611E-001
I •;1	 1 . 6 1787E-Oull
K2	 -5.83501E-01 I

Level	 Amount Area
---------------------------------

7547,
2	 3. 43001 rE 1 . .100 7:321
77 	 6.83000E-1 t.11:1 0-1 49'M4
4	 .35000E44-10 1. 80i136
5	 2.6100,)F-IOW. 17350,17
6 0,)E 4 (.)(-11 3601309

5.32
lo.00%

Component # 6	 P1 IOSr-1 101 F retention Time
Reference Peak	 FLUORIDE Window Size
AMOLIn t - KO + Kl*Ar pa 4 1:,2*1)reat*2
KU	 5.53.452E-irirl.
K1	 3.53243E-004 

-3.51156E-010

Leve I	 Amnu I I L Height
-- --------------------- --------------------------------

1	 1 . 190001E # 000 2277 .162
2	 2. 90CIOCIE +000 72422 45 3 
71	 5. 9301o.-KIE 4.i Il )1r 150,415 935
4	 1 . 17 4C JOE I (.IQ I 31660 .1. 9 3 71

5	 2.3030-1E 1-04) 1 tg 4.130
I	 I)6	 4. 437f'(iE+(-- (" .1 144749 8447

Component it 7	 SLIT-FAIT Retention Time
Reference Peak	 F U-11JR I DF. Window Size

Q. Amount - Ko + Kj*Arpa I- K2*nrea**2
ko	 3.55734E-001
P:1	 1 .2749lE--bq--)4
K2	 -3.79358E-011

Level	 Amount Area Height
-------------------------
I	 I .4u()04-)E+0o0 94.18 543
2	 3. 24 499 I 38 2

6.960010E 4 000 52303 21390
4	 1.370045E+001 W7173 5909
5	 2.704o-?0E+00 1 2^-56:.2 12225
6	 5.20700E1-1:101 471651) 24686

I



WHC-SD-WM-DP-025
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IC Control File: Ca\DX\METIiOD\SYS'FEM1.1E

Step Time Description------------------------------------------------
Init CDM-1.	 Auto()ffse1:	 O'ff
]nit CDM-J	 Recorder ilarli OFF
Ini.t curl-.t Temp.	 Crimp.	 = 1.7 / Deg C
Init CDM-1 Recorder Range = 	 1.0 us
Init CDM-1 Cell ON
Init CHA Heater = 25	 Deq. C
Init Valve A ON
Init Valve. B nN
Init Inject Valve OFF
Init ACIAutoemry OFF
Init ACIRLY 2 OF[-
Init ACI TTL 1 OFF
Init ACT 'r TL 2 OFF

T	 In.it ACI AC 1 IIN

Init GT'M SLart

Init GrM 11old Gradient Clock
Init OPH Reset ON

l3.	 1 O.i! CDM-1 AutoOf fseL ON
1 U.0 Start Sampling
i 0.0 6Phl Reset OFF
2 0.1 CUM-1 Recorder Range	 16.0 u5
2 0.1 Inject Valve Ithd
2 0.1 GPM Run Gradient CIOCI;
3 3.0 Inject Valve (IFF
4 3. 5 AC IAu tosmp ON
S 8.0 ACI AuLugmll OFF

GpmF.ile: 'C :\DX\IJF-TIIOD\SYSTEM.L.tiPM
C^..o Pressure LimJt -'200

III, Pressure Limit =^u^!
Eluant 1 - DI WATER
Eluant 2 - SODIUM CARBONATE
Eluant 3 - SODIUM BICARBONATE_
Eluant 4 - Eluant 4

Time Flog:	 %1	 %2	 %	 %4
	

VS Vb Comment---------------------------------- ------------- 2.0	 84	 8	 e
	

fl (I

i'

0



Component II 2	 CIILORIDE
Reference Peal:	 FLUORIDE
Amount - k:0 + I'I*Area + 1;2*Area#t2
Kt:r	 =	 3.93335E •-fr02

^..,	 K1	 =	 1..01273E-004

1 :2	 =	 -9.35560E-011

Level	 Amount	 Area
-----------------------------------
 1 .60000E-OCr1 131?

2	 3.900911E-(I,) I	 Y754.:.
7. 8000011-00.1.	 6942

4	 1. 50000E4  (1011	 1 4 4	 1.
5	 3.00of-POE+000	 3,0287
6	 5.90000E 1 000	 61.305

Component fl 3	 1•I I'm 11'E
--	 Reference Peal; 	 FLUORIDE

Amount - K0 + lll.tArea 4. V2*AreafR2
Ke:r	 m	 4.88691E-00 1
KI	 I .33960E-004
K2	 5.52630E-012

Level	 Amount	 Area
--------------------------------
1	 1 . 1-1131 -100E 4- ri 0	 1'"39

2.6 90 (X E +i-r 0 r:1	 1729?
91 .37000)(1+•1 )00	 34328

4	 1.06200E+011.1	 72787
5	 2. W OW(- E+1 N 11	 1 57,51-
6	 4.0151 CIE+001	 292053

Component N 4	 PROM IDE
Reference Peak	 FLUORIDE
Amount = Ki.r + 1:1tArea + It2 #0realt2
KO	 4.1:1 1960E-002
K I	 2.004 53E --004
h:2	 -1.00008E-i.rl0

Level	 Amount	 Arta
----------------------------------- 
1	 1 . 56.]1 rOFa 1017 	 7660
23.90Ci0i iE 101/0	 207C.16
3	 7.8E 00(y E+00f)	 38868
4	 1.54000E+001	 78061
5	 3.0201,10E 1001	 165133
6	 5.811100E 100 1. 	 3511930

Retention Time
Window Size

Height

2.1.7
568

1045
1975
3987
8910

Retention Time
Windom Size

Height

874

4729
7,31:04"1
19401
,4439

Ret.ention Time
Windom Size

Ileight
753

1.880
34 55
6644
12632
24386

1.70
7.00%

2.^r3

. 131E
7.00%

31°

WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

Retention Time
	 1.1'3

Window Size	 7.00%
Componen t 11 1.	 FL.I.IOR I DE

Reference Peal , 	FLUORIDE
Amount - KO + k:.t#Ar-ea + K2iAr-eaft2
KO = 8.52797E-002
1:1	 = 6.06440E-005
I:2	 = -6.17180E-01 1

Level Amount
1-----

1.20000E-001

2	 3.00000E-001
3	 6.00004:1E-()(.) 1
4	 1 .200 POE+000
5	 2.3000i1E-1000
6	 4.40Cr4' IpE+O<10

Area	 Height

1439 225
4035 566
8'_17 1141
16507 2218
395.4 4812
768911 9371
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t 1	 i	 _^_^.	 I f I

cfGs—A^
DIONEX METHOD PARAMETERS - SYSTEMI.MET

System Parameters

System Name a systeml/gpm
Number of Detectors.. 	 ................................... 	 1
Detector .L Type.. 	 .
	

.
	

......................	 CDM-1
Detector 1 real time plotscale (Its) ....................... 	20.:::0
Run Time (m.inutes) ......................................... 	 8.50
Sampling Rate (seconds). ................. o .................	 CI.20

r,:

DETECTOR .1 PARAMETERS --
Report Options

rsave	 Data	 File .....	 ..	 ............	 ...	 ................... Yes
ata File Name:	 c:\d::\data\91i.1922!t1..Dt18
;reate	 ASCII	 Report	 File ................................... No
Print	 Report..	 .......................	 ... Yes 
List	 Peaks	 Not	 Found	 in	 this	 run ................... .'....... No
Report Unknowns Found	 in	 this	 run .......................... Yes

. . . .. . . . . . ... . . . .Print	 Chromatogram.... 	 .................... Yes
-- ALItoSC ale Chromatogram	 to Highest Peal :..................... Ye

FillPeaks	 with	 Color	 ................................... Ye
`. Draw Grid Lines on	 Chromatogram ............................ No
Label	 withPeak	 Number.......	 ................. Yes

to Label	 withRetention Times on Cltronlatoyram ................. No
Label	 with Component Nome..	 ................ Yes
Format File Namet c:\f.l >t\method\default.prf

Integration Parameters
Starting Peal; Width (seconds). 	 ..	 ...........	 10.0
Peal; Threshold (mV or uS/data pt interval).. ................ 0.500
Peak Area Reject. 	

^
.....	 ............................	 1000

Area Reject for Reference	 . . . . .. . . .. .Peaks..	 .....	 ..........	 1000
Percent Retention Time Window for Reference Pealcs.......... 5.0

Integration Timed Events

Time	 Description

1. 712 Start peal; detection
1.44 Start peals detection
1.46 Start peals detection
1.77
1..77 Enable end of peak detection

317
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'	 Sam p le Name:	 P.'?411 Date: Wed Sep	 -25. 11 : _(-):

to File :	 c:'•.dr.'.data'•.9109 ^5C!l.D_r9
shod :	 c:`•.dg\rrtethod`•.SYSTEM1.met

ACI Address:	 1	 System :	 1	 Inject#:	 Detector: CDM--1

REPORT 'VOLUME	 DILUTION POINTS RATE START	 STOP AREA REJ

E::ternal 1	 1111
-----------------------------------------------------------------

2555	 5Hz 0.000	 8.52 1OOY.l

PL::.	 Ret Component Concentration Heiqht Area	 B1. %Delta
Num	 Time Name

-----------------------------------------------------------------------------
Code

1	 1.15 FLUORIDE 4322.886 10258 67375	 1 C.?C
-	 2.02 NITRITE 257 5 .602 18 710 13650	 1 -2.10

3 .38 NITRATE 14653 .487 7150 82023 	 1 1.04
4	 6.67 SULFATE 2578.622 926 15486	 1 -4.09

P l
11.1

US

3.81

.• ^ 1.11

-1.3.

Fle.-c1&k1dala191O 5# D99SwWk. /W11

Hnubs

aTT^"'



.r

z

us

WHC-SD-WM3DREV 
20

. Samale Name: LMCS/7 3CllCM	 Date: Wed Sep 25 10:29;1; 19911
t	 Data File	 :	 c:\d::\data\91092501.D03
I	 Method	 :	 c:\d::\method\SYSTEMl.met
I	 ACI Address:	 1	 System	 t	 Inject#: _	 Detector: CDtl-_t

RFPnRT	 VOLUME	 DILUTION POINTS RATE	 START
--_.-----------------_._---_-_--------_-------------___-_____------

STOP AREA REJ

Fr.ternal	 1.	 101	 2555	 5Hz	 0.00 R. 52 1000

Pi:.	 Rot Cnmponent	 Concent.r At.ion 	 Height Area	 P1.	 ZDelta
Num	 Time NAme

---------------------------------------------------------------------------"-
Code

1	 .t.13 FLUORIDE	 55 .176 1107 !662	 1
2	 1.67 C11LORIDE	 75.098 101_ 6999	 2 -1..96
3	 1.98 NITRITE	 517.910 43033 74581	 2 -2.30
4	 3.42 NITRATE_	 539.772 2934 31521	 1 3.54
5	 5.22 PHOSPHATE	 526.308 R5 3 U7763	 1 -1.88
6	 6.62 SULFATE_	 591.757 2548 43735	 1. -3.41

FAc cldrlddel!/6975Il.OB3Saniplc L^AGS/73C11pM

V'

313
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W�[~ �� -W�~� P-O ��
��� [N��� � ��V D

/	 � amole Na*e:	 � 941l
����������������������������������� ,������ `�������������������������������������

Date:	 Mo � Se � 	 ���� 	 i^:L �� ;5 �� �`	 ` ���
|	 �� a File ;	 c � \d � \data\9109231 ����� �
|	 ^thod � 	 c �� dx � method\SYS � EMl.met
� 	 ACI AJdress � 	 1
�����������������������������������������������������������������������������

Svstsm	 � 	 1	 In � ecL#: � 	 Det�ctor: CD � - �

REPORT VOLUME DILUTION POINT -0 PATE
---`-'- ---------------------------------------------

3TART	 STOP A� E� REJ

E �� ernal 1 101	 2 � 55	 � Hz
------------------

� .00	 S.5 � �� 00

Pk. ReL Component �oncentration Heiq � t Area 6l.	 �Celta
Nu � Time Name Code

1 1.18 FLUORIDE 1132"749
___-_-____--`_____-_---`_____^^_ �___'._________...___________-___

80624 73835G 3	 �� 0{`
2 1^77 CHLORIDE 305.524 2�72 3 � 331 � 	 - �� 4_
3 2.1 � NITRITE 2322^7 2 5 20259 1 66876 2
4 3.27 NITRATE 11052.899 72117 1, 159077
� 5 � 43 PHOSPHATE 166^644 218 3114 � 	 - �� 1 �

[� 6 6 � 97 SULFATE 643.414 2678 47G5 � 1	 -2 � 5 �

� �������������� 	 ���
� 813�7
��

71 � 537

� <U33J
� , �

�� 8y
~~

���
� ^

���

21 � 537

11 ���7

L— I1 ��/

Minutes

-_ ^�� �
��� 	 �

_ 



1000

Area BI. :Delta

---------------
Code

7489 1
--

0.00
6860 2 -0.9e

33862 - -0.66
31615 1 5.56
13650 1 1.255
43727 1 1.70

r•
11.161

""6.661

us-6.161

3.661

cr

1.161

-1.339

0.

WHC—SD—WM—DP-025

ADDENDUM 3 REV 0

ogle Name: LMCS/73C11CM 	 lime: Mon Sep 23 15:11:_5 1991;
.. to File : c:'%dx`.data\91O92311.D03
Method	 : c:\d ::\method\SYSTEMl.met

1 ACI Address: 1	 System : 1	 Inject#:	 3 Detector: CDM-1	 I

REPORT	 VOLUME DILUTION POINTS RATE START STOP AREA REJ

External 1
--------------------------------------------------------

101	 2555	 5Hz O.00	 8.52

Pk. Ret Component Concentration Height
Num Time Name

1 1.13 FLUORIDE
--------------------------------------------------------

54.136 1052
2 1.68 CHLORIDE 73.700 967

2.02 NITRITET" 508.155 4483
-n4 3.48 NITRATE4 f 541.275 2905

5 5.38 PHOSPHATE u) 536.303 840
116 6.97 SUL-FATE t- 591.654 2426

File: Ch*1ddn191D9?31 LD173S&W LMCS173C11CM

Minutes

345
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY
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Pk.	 Ret Component	 Concentration	 Haiaht.
Num Time Name

1 1.13 FLUORIDE
1.67 CHLORIDE

_ 1.98 NITRITE
^• 4 3.3+8 NI rRATF_

.. 5.22 PHOSPHATE
6 6.622 SULFATE

Area E1. %Deltet
Code

74722 1 0. 00
6670 _ -1.96

33395 _ -_...O
30926 1 2.5--7

13098 1 -1.88 

43628 1. -_;.-}1

	

54.031
	

1079

	

71.776
	

1034

	

501.818	 4487

	

530.270
	

2877

	

517.102
	

836

	

590.417
	

2525

us-

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

mole Name: LNCS/73C11CM Date: bled	 Sep 25	 13:5 9 :38	 1Y9.11
Data File	 : c:\dx\data\91092511.DO3

I	 Method	 : c:`•.d::\method\SYSTEM1.met
ACI Address: 1	 System	 :	 1	 Inject#: _	 Det:.ectoi-:	 CDM--1

RL-PORT	 VOLUME	 DILUTION POINTS RATE START STOP AREA REJ

Enternal 1	 101	 2555	 5Hz 0.00 8.52	 1000

File.-cldrldak101992511.D03Smnule lJMCS173CI1CM

Minus:

_- ..,



I
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

A-6000-881 (03/92)
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LAYS DATE: 6-27-91

PAYROLL NO.: 80028

Y-INTERCEPT= .013899
SLOPE= .162164

SAMPLE ID#: BLANK
SAMPLE SIZE: 0
WVL AND ABS= 580NM 0.010 A

SAMPLE IDR: R-9409 STD 75C11-P
SAMPLE SIZE: 100UL-10ML-500UL
WVL AND ABS= 580NM 0.747 A

SAMPLE ID#: R-9409
'SAMPLE SIZE: 1ML
WVL AND ABS= 580NM 0.237 AN,

I
AMPLE ID#: R-9409 DUPLICATE
AMPLE SIZE: 1ML

rWVL AND ABS= 580NM 0.239 A

^SAMPLE ID1: R-9410
F'MPLE SIZE: 1ML

AND ABS= 580NM 0.220 A

SAMPLE ID#: R-9410
..SAMPLE SIZE: 1ML+1000L-10ML-500UL 75C11P SPIKE
WVL AND ABS= 580NM 0.949 A

SAMPLE IDO: R-9411
°"SAMPLE SIZE: 1ML
,,WVL AND ABS= 580NM 0.248 A

SAMPLE ID11: R-9411 STD 75C11-P
SAMPLE SIZE: 100UL-10ML-5000L
WVL AND ABS= 580NM 0.732 A

saw-PE

i



r

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD
222-S LABORATORY
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WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

4 Af mr- ur ZG`J 1-4 —J M`J41 1 —ouzo 14

5 FINAL LMCS CHECK STD 89412-5528 15
6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Ali not Vol.

Final Vol. of
Standard

LMCS CHECK STD 4C11QL/.250 mL NA
SPIKE 4C11QL/250mL NA

A-6000-881 (03/92)

289



@H � ~ ��^��- � P~O � S
���� @ �U� � ��� O	 ��

COULDUETER ANALYSIS REPORl
|IClOC Rev.	 0

Samole:	 R-9411+SP Date:	 09~04`~1991 Time:	 12:39:09

Blank � 	 .5424173 �� amole Size � 	 50 Dilution Factor � 	 3
% Difference � 	 lv Min Readino � =	 7 Max Readinos =	 7

�

� == Readinn ==== Analvsis Time �=== Cnulometer ==== % Difference ==
1 1,01 0.00 0.0o

r
''^

2 2.01 88.60 100,0�`
�
� - 3 3 " 01 102.70

�
13^73

��
4 4.01 107^90 4. B-..-.'

�� '

~� 5 5.01 109.10 1.10

��

0r � 	 �
�

6.0 1 11(),30 1 .09

7 7.01 1 10°90 0^54

. 110.9 - 3.800066 )( 3 }/( 50 ) 	 � 6,425997 o/| Carbon

( 110 � 9 - 3.800066 )( 3 )/( 50 )(12) = ^ 5354997 Molar Carbon

Samole Run Bv: 80026

����_~ � w��� ^ �

'-- ---'

`	 |	 � 	 -	 :	 � 
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COULOMEIER ANALYSIS REPORT6102?
TICTOC Rev. 0

9(1407
ScAMOI e'.	 ot i.,	 s Date:	 09-04-1991 Time:	 09:4.x:11

Slank = N/A Samole Size	 5o Dilution Factor
% Difference	 10 Min ReadIFIGS	 7 Max Reidinas

ReaclLiia	 Ariolvsis Time	 Cuulometur %	 F)ifferetice
OC)

I . 40 100. (W )

3.01 1.90 26.32

4 4. 01 2.40 20.8'.

5 5.01 2.90 17.24

6 6.01 3.40

Y 7.01 3.80 10..5.?. 

KAM:. VALUE = 3.8 / 7.005677	 . ,̀542$173 a/L./minute

Satimle Rom Bv-. 8C)020

--. 
285
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1

1

Iw- ti•	 v Irr
R 9912.-^52- !O[Mi	 6-19-91	 12159 2N

y'- w.w ^. .r..
TIC LA-Wed 102 8 REClTIE117 NI DED O

y.. gID.•

STDN oe1C// A- 7.095 ^• ^' ! ^'...
879 VAL Al REC'	 !' .a.,^ IoaQaj,'..

Tool

r,

Z J144—J44 oil

WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

^IaO.l,
(3)(110.9 ^39)r(4L7.31^

^.1	 x 100 . 1 1800ayoo

i

— 283
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ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample:	 R-9412 Date:	 06-27-1991 Time:	 11:27:31

Blank: =	 .670791 Sample Size =	 200 Dilution Factor =	 11
Difference = 10 Min Readings =	 7 Max Readings =	 7

Reading =__= Analysis Time =__= Coulometer =___ % Difference =_
1 1.01 0.00 0.00

-^ 2 2.01 38.60 100.00

3 3.01 51.40 24.90

4 4.01 55.90 8.05

5 5.01 58.00 3.62

6 6.01 59.40 2.36

7 7.01 60.30 1.49

( 60.3 - 4.699344 )( 11 )/( 200 )	 = 3.058036 g/L Carbon

( 60.3 - 4.699344 ) ( 11 ) / ( 200 ) (12) _ .25413 363 Molar Carbon

Sample Run By: 80028

--- 
281



100.00

42.86

25.00

20. Ill l

16.67

10.64

2	 2.01	 1.20

n _. _.O1 2.10

C^
4 4.01 2.E30

S 5.01 3.50

6 6.01 4.20

7 7.01 4.70

rn

BLAND. VALUE = 4.7 / 7.006653 .670791	 g/L/minute

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9417	 Date: 06-27-1.991	 Time: 08:45:18

Blank = N/A	 Sample Size = 200 Dilution Factor = 1
Difference = 10	 Min Readings = 7 	 Max Readings = 7

Reading ==== Analysis Time ==== Coulometer =_== % Difference =_
1	 1.01	 0.00	 0.00

Sample Run By: 80028

27U



R Y^IU/.--96'L[	 I112f.M	 6-19-YI 32,JV .!6

y..,..,- rwr.rr. w u.r wr u. r_
LA-399-105 U/U M1UEU U

'! '^QQy L /RU.	 lY.

kkAULNI ULANN

^J.90

J

rrr	 rw...	 u	 ,_r w^
k Y•ItM.-t1ti[	 102lW	 6-19-91	 12, b6 26
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C • 7 ^- 9/

Mr •'^^	 rte. wr	 Y	 r..
k YN 11.-5CL	 /V'/.Wi	 6-IN-91	 1'L, 5/ L6

o.r.•.._
1111:

r.rrr..
LA-:144 -105

w,n..
U/U

arr u.
M1DE0

v_
O

2LVWI -2. 4 , 200w 2291-A-J

4.a1-t E-'S^^

-?7.4

rr w.	 Yrt..^,	 Or	 _^..
it 9912.-9!12	 10MAW	 6-19-91	 121%V
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s'I DO 70CI/H 	 kE6UL1 OS2.y Q.

s'1	 -*j'U VAL 3.00 Qdx 101.9%  

w

I'
I
I^

III

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

0

--- 277



ESL
'AF IOURATIOh1

26-NOV-91	 9:14

E .r1DIUM
DSC SIGN ICTA
TAU LAG
TAU SIGNAL
E DIMIN. FACT.
S
TAU LAG 2
TAU SIGNAL 2
E DIMIN. F. 2
S 2

MAX. TEMP.
MIN. TEMP.
A PT100
8 PT100
!^ PTI00
HEAT P
BEAT I
HEAT D
C60L 1
WOL 2
COOL 3
Ad
_^ 1

e-
T.
AA2

C2
L2
AS
P3
C3
Cn

WHC-SD-WM-DP-025
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255

1
12
0
.93
2400
16
0
.93
1850

600.
-50.
.21610
.74150

-.10116
3000
250
30
0
0
0

10773
58.121
.14689

-100
8940
17.884

-.072
363
9360.3

-15.043
.01538

Co 5"ctaior.

%.Q. A(%

kse,d pm
Nat 15,1 °191

l4u4 r law ^a^1 1U^477^
Iota &^ ,din Qn , t g ct I

ASCA LAn4i I Nov IS. t 941

**** **** METTLER TA4000 SYSTEM *********

BEST AVAILABLE COPY

- =l'
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400.0
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END SCREEN OC
	

498.0

TEMPERATURE OC
	

HEAT FLOW
EXOTHERMAL-->

=n nnn .1 1

WARNING	 1
AN EXO	 •J	 20428
AH	 J/G	 1992.8
PEAK TEMP. O C	 143.6

tint# ii METTLER TA4000 SYSTEM #i#i#i***

f.94tt
azs83
SL Cefob
69-15-9^

2;3 eih ti
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END SCREEN OC

TEMPERATURE OC

I CIO. 0
--u

4"1

^pp.p

n-

-^r

w Opp .p

a

498.0

HEAT FLOW
EXOTHERMAL-->

silloarl 144

©H EXO	 •J	 827.11
AH	 J/0	 82.711
PEAK TEMP. O C	 304.0

######## METTLER TA4000 SYSTEM .#########

-^ 2?2

bzsa 3
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D
END SCREEN OC

TEMPERATURE OC

100.0

cl4i . 0

, ,r 400.0

tT

498.0

HEAT FLOW
EXOTHERMAL-->

Sri [marl o,IJ

AM EXO	 •J	 49998
AM	 J/0	 5156.6
PEAK TEMP. OC	 139.9

tttttttt METTLER TA4000 SYSTEM ttttttttt

^^ 2Fn

ST*b

kggc)(o
Us-ga
S^QoE^b
09aa y^



DIFFERENTIAL THERMAL ANALYSIS - UNDIGESTED SAMPLE
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SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE
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ADDENDUM 3 REV 0

--	 ....ti	 ..	 _. .w.
R 9412.-%110	 102AY	 b-19-9L	 1'1.. ^9 26

rr,9-rw u..	 tw.. o.r ....
9P0 L11-:110-112 171 RECOVERY	 010E0 1

r.r r	 tr. w
-7100-32). s7n

9332 ZR:L2	 RERUN
8700150 4 1 - 67 REE(LT	 y,., 5--
979 vAL 1. YSY6, %mc 97&8Z

t-11-9^•`
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WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

ANALYTICAL BATCH
Lab Seament Serial No.: 	 I Customer ID:
R9411
	

—4-3

Analysis:
	

de Prep:

- -3

tom?

r^

h^+

C<`

Instrument: Procedure/Rev:
WA96787 LA-510-112(C-2
Technologist: Date:
T. LEE 08-12-91
Star

ti
ng Time: Temperature:

NA NA
Ending Time: Chemist:
NA

Description Lab ID Description Lab ID
1 INITIAL LMCS CH ECK STD R9406-5506 11
2 REAGENT BLANK R9407-5606 12
3 SAMPLE 2291-4-3 R9411-5706 13
4 FINAL LMCS CHECK STD 89412-5506 14
5 15
6 16
7 1	 17
81 18
91 19

101 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 15C11—B/.10032 mL NA

SAMPLES RERUN.

A-6000-991 (03/92)

263
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WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

4 SAMPLE 4-3 R9411-5000 14
5 15
6 16
7 17
8 18
9 19

10 20

A-6000-861 (03/92)
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^. Component # 5	 NITRATE Retention Time 3. air
Reference Peal:	 FLUORIDE Window Size 10.00%

Amount	 KI-I + P:1#Area + p^ ♦ Areaax>f2

I;1	 =	 1.61787E-OU4
K2	 =	 -5.B3501E-011

Level	 Amount Area Height

1	 1.37000E+000
------------------------------------------------------

75743
:.43pQ0E4Q iii L 9321 180.3

7,,	 6.83 i rO0E+000 40244 _,567,
4 ------- L.35000F_+001 F33396 7010
5	 2.65000E+00.1 177503 13640
6	 . 1.1000E+i ri it 6ti8O9 2563?

Component # 6	 PHOSPHATE Retention Time 5.32
Reference Peak	 FLUORIDE Window Size 10.00%
Amount =X0 + KitArea + 1::2 *Area* *2
KO	 =	 5.53452E-001
K1	 =	 3.53243E-004
12	 =	 -.3.51156E-0.10

r^ Level	 Amount Area Height
r .,

1	 L . 19011 rE+000
-------------'---------------------------------------

2277 162
2	 2. 98000E+000 7242 453
3	 5.9:3 0(.+iE+irirO 15025 935
4	 1.174O0EA 00 1 31660, 1933

- 5	 2.303O0E+001 691''5 41301
6	 4.4.3700E+( I01 1 44749 8447

.i'

Component 8 7	 SULFATE Retention Time 6.85
Reference Peak	 FLUORIDE Window Size 10.00%
Amount = KO + Pi*Area + N:2tAreat *2

^. KO	 =	 3.55734F-00 1
K1.	 =	 1.27491E-1r04

gyp, K2	 =	 -3.7938E-011

Level	 Amount
-------------------------------..--------------------

Area Height

1	 1.40000E+Oo) 94.18 543
2	 3.500O0E-+ri00 24499 1382

6.96000E+000 52303 2890
4	 1..37800E+001 1071'73 5909
5	 2.7O4 (]OE+i ! i 1 2256.3,2 12 2 25
6	 5.20700E+001 4716-0 24686

-' 25Q
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Calibration Parameters

Number Of Levels for Calibration ...........................	 G
Calibration Fit Type.. 	 .............................. 	 (quadratic
Replace Or Average Calibrations ............................ 	 Replace
External or Internal Calibration ...........................	 External
Calibrate by Area or HeinhL ................................ 	 Area
Default Injection Volume ................................... 	l.()
Default Dilution Factor. ....	 ..........................	 1..0
Response Factor for Unknown Peals ..........................	 1.0
Calibration Standard Volume ............................... 	 1.G
Internal Standard Volume	 .......................... 	 1.0
Sample Unit ............................................... 	PPM

r^

ti

O^

25



DILUTION POINTS RATE START	 SIOP AREA REJ

101.	 2-555	 5HZ 0.00	 0.5'21 1uOO

Concentration Hei4ht Area S1. */.Delta

--
Code

54.425 iv99
-----------------------"----

7537 1 O.00
73.303 1005 6821 Z, -J.96
509.856 4'51 33938 2 - - .3U
540.888 2919 3. 1591 1 ..0:
525.714 051. 13345 1 -1-013
6O4.077 2604 44717 1 -_.41

REF'ORT	 VOLUME

E.: tern aI	 1

Pk.
I'•Ju,ti

1

Ret Component
Time Name

1.1 -1 FLUORIDE
1.67 CHLORIDE
1.98 NITRITE
x.40 NITRATE
5.22 PHOSPHATE
6.62 SULFATE

4

6

I

Fde• cI*I dab IS103 MLDMSample.'LMM.73C11CN

uS

cr

Minute:

255

WHC-SD-WM-DP-025
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Sample Name: LMCS/7-CI1CII	 Date: Wed Sep 25 11:41:6,> 1991
Data File	 C: \d:.\data\91ii925O1.D1O

Method	 r:\d::\mettiod\SYSTEMI.uiot
ACI Address: 1	 Syst.ear, . 1	 Inject#: 10 Detector: COM--1
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ADDENDUM 3 REV 0	 I

Samnle -Name: BLANK	 Date: toed Sep 25 1O:19: 25 IYYlt
Data File . cKdx\data\9109250l.DO2
Method	 : c:\dx\method\SYSTEM1.met
ACI Address: 1	 System : 1	 Inject#:	 _ Detector: CDM-1

REPORT	 VOLUME DILUTION POINTS RATE START STOP AREA REJ
-----------------------------------------------------------------
E::ternal	 1	 1	 2555 5Hz	 0.00	 8.52	 1000

Pk.	 Ret Component	 Concentration	 Heiqht	 Area Bl. %Delta
Num Time Name	 Code
----------------------------------------------------------------------------

F*. cldddata191O-4WJ DD?Saa► k^ BLINK

:,ter
cr
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ION CHROMATOGRAPHIC ANALYSIS (NITRITE) - UNDIGESTED SAMPLE
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ION CHROMATOGRAPHIC ANALYSIS (NITRATE) — UNDIGESTED SAMPLE
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nple Name: LMCS/73C11CM Date!:	 Nun Sep 23 16:20.47 19911
Data File :	 c:\d::\data\910927,11.D1ii
Method :	 c:\d::\method\SYSTE.MJ..met
ACI Address:	 1	 System :	 1	 Inject#:	 10	 Detector: CDM-1

REPORT VOLUME	 DILUTION POINTS FATE START'	 STOP AREA REJ

E::ternal 1	 101	 2555	 SHz 0. 00	 8.._ 10clo

P1.	 Ret Component	 Concentration Height Area 81. ;:Delta
Num	 Time Name Code

1	 1.13
-------------------.-----------------------------------------------------------

FLUORIDE	 :17.360 1148 8024 1 0.00
-	 1.68 CHLORIDE	 72.097 1017 6702 _ -0.98

2.02 NITRITE	 518.617 4696 34634 -0.66
4	 3.45 NITRATE	 543.291. 2890 3+1741 1 4.`.i5

ry5	 5.33 PHOSPHATE	 524.991 836 1.3325 1 ii.'1
...,6	 6.87 SULFATE	 599.619 2488 44362 1 (_).24

File: c ldflddelS10SZ311.D10Samp/ U4cS/73CI1CM

Minutes

247
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WH[~ ��~�M~ � P-O � S
4�� [�� U� 3 REV U

=============================================================================
� �amole Name: BLANK	 Date: Mon Sep 23 15;01:56 � 9 � 1|
| to File : c � \� w\dat� \9109232l ^ D02	 |
| //e ��o�	 ; c;\U � \me � hod\SYSTE �11.met	 |
| ACJ Address: t	 System � 1	 Injec � w:	 2 Detector: CON -1	 |
������������� `������������������ : ��������������������������������������������������������������������

REPORT	 VOLUME	 DILUTION POINTS RATE STHRr STOP AREA ��J
-----------------------------------------------------------------
External	 1	 1	 2555 �Mz	 0^00	 9. 5 2	 1 00()

Pk "	 �et Component	 Concentration	 Height	 Area 8l. �Delta
Num Time Name	 Code

_____________________________________________________________________________

��	 ��

�
11

.,

c~ 8J
-^

u
�

� r

�� ,1 ��
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�

�
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ION CHROMATOGRAPHIC ANALYSIS (PHOSPHATE) — UNDIGESTED SAMPLE
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/: v+106.-55n IUGgW 6-1q-91 1'Ltd6 .6
rrbrw ^...^.u.. lih•"- tir

YW I.i°53J-105 i :; YpCuvE/R WibLu O

I.^r u.	 VYw tr Y tr ^^ Iw..
k Y•10/. -56/• 	10:NY1 b-1q -41 1"l uY %[.

M•w.r. w.^..l.r.^^ .1...I tr. Cr1. 4 ti.r
YUq LA tiJ-105 • U/0 WI oiu u

Ir r crr.. w
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WESTINGHOUSE HANFORD COMPANY
nnn ^ I AM^MAT M1

4 FINAL LMGS GHEGK 5I U 89412-5574 14
5 15
6 16
7 17
8 18
9 19
10 20

.Sr
Standard
Type

Primary Book No.
and Aliquot Vol.

_ Second Book No.
and Aliquot Vol.

Th ird Book No. and
Ali not Vol.

Final Vol. of
Standard

LMCS CHECKSTD 73C11CM/.100 mL NA

A-6000-881 (03/92)
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mole Name:	 R9410
������������������������������������������������������������������������������

Date:	 Wed Sep 25	 14:57 � 47 1 9 ���
� 	 ta	 File � 	 c:\dx\da � a\9109 2511.D0 3 �
|	 Method :	 c � \dx\metho � \SYSTEM1,met �
|	 � Cl	 Address:	 1������������������������������������������������������������������������������System	 � 	 1	 InjecL#:	 8	 Detector: CDM-1 �

REPORT VOLUME
-----------------------------------------------------------------

DILUTION POINTS RATE START	 S � OP AREA REJ

External 1 1111	 2555	 5Hz 0 � 0 0 	8.52 1000

Pk.	 Ret Component Concentration Height Area BI. %Delta
Num	 Time Name

-----------------------------------------------------------------------------Code

1	 1.15 FLUORIDE 4227.032 9977 65729 1 0 � 00
2	 2^02 NITRITE 2 596. 744 1985 13792 1 -2.1 �
3	 3"37 NITRATE 14508 ,823 7216 81228 � 0 � 54
4	 6.70 SULFATE 2553" 585 907 1530G 1 -3.61

�������������� SwWk. ���

MInuln

��

������-~_ ���
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- � ---�������� = � - ��� r=��������� -==r��� = � = � = ��������������� = �� :������ == �� ========� 	 � /.`' �� Nam ��� rL � .H| � 	 Da � c � Ned �cP 2 5 13 � 49 � 50 177l �'	 '|^ F/}r	 � c �� d` �� d � ! � \ � 1'/ �� 5` � /. �� } � .	 '
� M. � |hr ^ |	 � ����� i � .\aethnd ��� TEMl,*'t	 �
� � C1 A � |dr p � s: l	 5vstp �. � 1	 In � cct#:	 Z Detrctor � CUM-1	 |
-= � , � -=============== ��� ================== � ===== � =============== �=== ��=======

/
/.Lrn � T	 � OLvME	 DILUTI0w POINl � PATE 5TA[� T	 STOP AREA � EJ

������������������������������������� ^����������������������� ,�
| .t � r' � ,]	 � 	 1	 ���� 5Hz	 0 . 00	 8. 5 2	 1000

p | �� 	 Rri Ccmoonrnt	 Concentration	 Heioht	 Area S �� ��Delta
Mum	 Tine N� me	 Co � c����� ������������ ,`^�� _ �������� ^ ��������,^�� _`~���������� ,~����, ��������������
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I
ION CHROMATOGRAPHIC ANALYSIS (SULFATE) - UNDIGESTED SAMPLE
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ION CHROMATOGRAPHIC ANALYSIS ( FLUORIDE) - UNDIGESTED SAMPLE
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ION CHROMATOGRAPHIC ANALYSIS (CHLORIDE) - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025

TODAYS DATE: 6-27-91	
ADDENDUM 3 REV 0

YROLL NO.: 80028

Y-INTERCEPT= .013899
SLOPE= .162164

SAMPLE IDS: BLANK
SAMPLE SIZE: 0
WVL AND ABS= 58ONM 0.010 A

SAMPLE IDS: R-9409 STD 75C11-P
SAMPLE SIZE: 1000L-10ML-5000L
WVL AND ABS= 58ONM 0.747 A

SAMPLE IDS: R-9409
SAMPLE SIZE: 1ML
WVL AND ABS= 58ONM 0.237 A

_SAMPLE IDS: R-9409 DUPLICATE
SAMPLE SIZE: 1ML

,.,WVL AND ABS= 58ONM 0.239 A

SAMPLE IDS: R-9410
SAMPLE SIZE: 1ML

" WVL AND ABS= 58ONM 0.220 A

4PLE IDS: R-9410
,,SAMPLE SIZE: 1ML+1000L-10ML-5000L 75C11P SPIKE

WVL AND ABS= 58ONM 0.949 A

SAMPLE IDS: R-9411
- SAMPLE SIZE: iML

WVL AND ABS= 580NM 0.248 A

,,,SAMPLE IDS: R-9411 STD 75C11-P
SAMPLE SIZE: 1000L-10ML-5000L
WVL AND ABS= 580NM 0.732 A

SP1K6	 -

0.949-0.010- 0.013899

	

	 D.F.= 10 -too
S.-70 C1J_

o. l c2164	
Sfire = (891.-7"3/(,,,, (0.5K)

Sao

G.70 ^3 CN - 1 2 A CAI
.^ M9 Cry
	 x /ooh. _ 100.7 °I. RECOVy^r

U .1 ; aoa 3//o/9z	
Z;^n

_ —22:3I



CYANIDE ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0
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7 8	 9 19

<-- EP 2

<-- EP 3

TITRANT VOLUME
	

COMPUTATION

	

8.529
	

8.8888

	

8.656
	

8.8888

	

0.788
	

0.8880

WHC-SD-WM-0P-026

SAMPLE NUMBER:	 2	 ADDENDUM 3 REV 0
SAMPLE DATA:	 9412.
DIRECT READ PH: 12.853

OERIUATIUE OUTPUT, dEzdU

8	 1	 2	 3	 4	 5	 6

BEST AVAILABLE CO

..DRV TITRATION:

EQUIVALENCE PH

9.67

8.82

5.11

TITRATION TERMINATED BY PH LIMIT.

SEP 11 1991	 10:12 AM

<-- EP 1



_

	

	 WHC-SD,-WM-DP-025

SAMPLE NUMBER:`` ADDENDUM 3 AEV 0

SAMPLE DATA:	 BEST AVAILABLE COQ-,DIRECT REAO PH : 11 .899 "q.jL9+/

OERIUATIUE OUTPUT, dEidU

„ 8	 1	 2	 3	 4 5	 6	 7 _	 8.	 9 10

-

<-- EP.1

<-- EP 2

<-- EP 3

<— EP 4_

DRY TITRATION:

EOUIUALENCE PH TITRAHT UOLUME' :-- COMPUTATION

- 9.94 8.776 8.8808

- 8.31 1.886 8.8888 --

7.12 1.172 8.8888 !
ĵ

- 3.62 1.594 8.0888 a y^ L

TITRATION TERMINATED BY LIMIT ON NUMBER OF EQUIVALENCES PERMISSIBLE.

'^^ SEP 11 1991	 8:43 AM



-r

WHC-Sp-WM-DP-025
ADDENDUM 3 REV 0

SAMPLE NUMBER:	 1
DIRECT READ PH:	 5.317

DERIVATIVE OUTPUT, dEidU

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

DRV TITRATION:	 ,^V 8

TITRATION TERMINATED BY PH LIMIT.

SEP 16 1991	 8:21 AM

SAMPLE NUMBER:	 2
DIRECT READ PH:	 5.554

DERIVATIVE OUTPUT, dEidV

0	 1	 2	 4	 5	 6	 7	 8	 9	 18

ORV TITRATION:
	

O

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991	 8:23 AM

SAMPLE NUMBER:	 3
DIRECT READ PH:	 5.317

DERIVATIVE OUTPUT, dE/dV

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

DRV TITRATION:	 , fj O g
TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991	 8:25 AM

^ 222



DRY TITRATION:

<-- EP I

<-- EP 2

WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

BEST AVAILABLE COPY

SAMPLE NUMBER:	 i
DIRECT READ PH: Q

12-

081	 I

rg'^ yYi OEÈ RIUATIVE OUTPUT, dE/dU

B	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

r
^P^

31e t

r

r

Kr,

r`
T
r

r

r

r

r

r

r

c

e

R

R

•

•

w

w

w

r-.

EQUIVALENCE PH

9.66

5.87

TITRATION TERMINATED BY PH LIMIT.

SEP 18 1991	 8:35 AN

TITRAHT VOLUME	 COMPUTATION

	

8.538	 0.0088

	

0.679	 0.0600

2 I J

7



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

PRINTOUT FOR SAMPLE 9410 IS MISSING. I CONTACTED THE LABORATORY AND THE
PRINTOUT CANNOT BE FOUND. IT CANNOT BE RECREATED, THEREFORE, IT IS CONSIDERED
LOST.

Submitted by: Lola R. Webb, Records Management Specialist
Laboratory Data Management

Dated:	 08/19/92

__ 218
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WHae-WM-DP-025
ADDENDUR 3 REV 0

WESTINGHOUSE. HANFORD COMPANY

4 5AM DUP 2291 -3-3 H9410-5929 14
5 FINAL LMCS CHECK STD R9412-5529 15
6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 9C11AF/.100 mL .100 mL

A-6000-881 (03/92)

216



4 SIAM uur CCJI —:7 —:7 r1w4lu-00W 14

5 FINAL LMCS CHECK STD R9412-5528 15
6 16
7 17
8 18
9 19
10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Ali not Vol.

Th ird Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 4C11QU.250 mL NA

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
n cIAOnnAr^nv

A-6000-881 (03/92)

^- 214



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev,	 it

Samole:	 P.-9410DUP Date:	 09-04-1991 Time:	 10:51:00

Blank.	 _	 .5424173 Samole Size =	 50 Dilution Factor =	 1
is Difference =	 10 Min Readin gs =	 7 Max Readinas =	 7

Readino =__= Analvsis Time =__= Coulameter =___	 Difference ==
1 1. J1. 0.00

2. 01 45.90 100. 00

n 3 .01 51.90 11.53

4 4. lii 54.7() 5. 1 i2

5.O1 56. olr^

r 6.01 56. SO 1.41

7	
7.0
	

57. 50 	1. z.._

7. Z i i 1 ? i	 5 (-) )	 =	 1. 074 c/L Carbon

5-7. S -	 8 i i 1 ? ( S	 i (12) =	 . ( )895 Molar Carbon

Samp le RUn Bv: eO01s

r I V



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

COUL_ONETER ANALYSIS REPORT
TICTOC Rev. 0

4 . 9(107	 /^J
Samp le:	 E41:1, rr	 ^^r'"^ Date:	 09-04-1991 Time;	 09:4:_:II

Flank = N/A Samole Size =	 50 Dilution Factor"=	1
:: Difference = 10 Min Readinos =	 7 Max Readinos =

Readino =__= Analvsis Time =__= Coulometer =___ % Difference =_
1 1. 01 v.00 Cu?

. i i 1 1. 46 100. AX,

3. 01 1.90 26. 32

4 4. k) 1 2. 40 20. 87

5 5. t)1 2.90 17.24

6 6.01 _.40 14.71

7 7.O1 3 .80 10.53

PLANK VALUE = 3.S i 7.005677 = .542417' a/LiminUte

Samole RUn Bv: 80028

^SL



WHC-SD-WM-DP-025

ADDENDUM 3 REV 0
TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

k wlue.-aa2'	 10'L1W	 s-'q-91	 12a:w 2e
.w^-'Y^O 11rY W fn•^a•. Ow..

ILC LA-e22-102 X MWVERT W10c O
bT•	 • 1—r Y
/	 QYL BI'U

tl2eJ CW

877111siC11 A'	 WS L'1- 
2.OLo

E.^
BID Vriajccke l x REI: 10-A as

..,,.. t ry.l.a rw•a rwl.. a.y+.a

0 ir

M tY r- ry

dp t1

k 940(.-bare	 102811	 6-14-91	 12ari 26

l ll: LA-6L',1 014 Ulu W UtU U
y C.W-10

t kEW. lE

1 UAW I ( ULMIE 
	 C.

clnlam-	 -	 f7'

P.
	 .

... rY1 1- M M

alrr	 WyrV^	 O-	 R-Y...
k Y41O. -7/2	 lo2a1W	 6-1q-91	 121%2

w1
26IY-ni.n—

I1L'

r^r
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WO

G.^M f.Y
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O
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y
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1.• M M
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pmz.

' IOCIW 	6-19-912aaY
r.ra

LMS 'CC-102	 RL WVERT NIF*M

BID
.Y

k REBILT a.G9$ 49 jh
B'lll V.Y•	 X ^, 'M

ao(56.1

v-IY	 Y.-x.11-	 OrY	 t^lY^.
k 9410 . -av 	lo2RW	 e—Iq-91	 127:
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WHQ6-WM-DP-025

ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9412	 Date: 06-27-1991	 Time: 11:27:31

Blank = .670791	 Sample Size = 200 Dilution Factor = 11
Difference = 10	 Min Readings = 7	 Max Readings = 7

Reading =__= Analysis Time =__= Coulometer =___ % Difference =_
1 1.01 0.00 0.00

2 2.01 38.60 100.00

3 3.01 51.40 24.90

4 4.01 55.90 8.'05

n 5 5.01 58.00 3.62

6 6.01 59.40 2.36

7 7.01 60.30 1.49

(	 60.3 - 4.699344	 )( 11	 )/(	 200	 ) =	 3.058036 g/L Carbon

(	 60.3 - 4.699344	 )( 11	 )/(	 200	 )(12) _	 .254B363 Molar Carbon

Sample Run By: 80029

206



WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9407	 Date: 06-27-1991	 Time: 08:45:18

Plank = N/A	 Sample Size = 200 Dilution Factor = 1
Difference = 10	 Min Readings = 7	 Max Readings = 7

Reading =__= Analysis Time =__= Coulometer =___ % Difference =_
1 1.01 0.00 0.00

2 2.01 1.20 100.00 

7. 7.01 2.10 42.86

` 4 4.01 22.00 25.00
ea.

5 5.01 3.50 20.00

6 6.01 4.220 16.67

7 7.01 4.70 10.64

' ?LANK VALUE = 4.7 / 7.006653	 = .670791	 g/L/minute

i

Sample Run ?y: 80028

-- 209



.T

k Y41 O. —D%'C	 lU1IW • 0-14-91 12.92 26

1'[IC

M^Yry.. q
LF-J44-109

4 W
G/G WIUEU U

770a.
.^ N

k Y41'2. — tl1L IIY.•(W	 6—I4—Y1	 12a 9V 26

IU{: LA-344—IU9 %: ktCUVEkT W74EU U

T siu

1 Sb& Lu iuc

WHC-SO-WM-DP-025
ADDENDUM 3 REV 0

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE
4

-- 202
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D SG

^^ F 1 01_0 FZ A T I O W

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0 CoAh"4a

taw z5,1^91

A

m

e '40V-91	 8:14

E INDIUM
DSC SIGN ICTA
TAU LAG
TAU SIGNAL
E DIMIN. FACT-
S
TAU LAG 2
TAU SIGNAL 2
E DIMIN. F. 2
S 2

MAX. TEMP.
MIN. TEMP.
A PT100

PT100
PT100

MEAT P

HEAT I
W, AT D
COOL 1
COOL 2
400L 3
`41

C '^

TI
A2
A' 2

C2
T2
RZ
B3
B'a

255
1
12
0
.93
2400
16
0
.93
i850

600.
-50.
.21610
.74150

-.10116
3000
250
30
0
0
0
10773
58.121
.14689

-100
8940
17.884

-.072
363
9360.3

-15.043
.01538

l4co^ ^Iow e-gl i6r jj^
611 ot-m LLI,-) E0, 14 q t .

(AScd un 4i I Nov IS, ( 941

******** METTLER TA4000 SYSTEM ****R****



100.0

200.0

8^.

340.0

+a a

300.0

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

END SCREEN oC
	

498.0

TEMPERATURE aC
	

HEAT FLOW
EXOTHERMAL-->

WARNING	 1
dH EXO	 n J	 32086
AH	 J/G	 3280.8
PEAK TEMP. a C	 139.6

######## METTLER TA4000 SYSTEM #########

O

gi^ss3
s c^6$
69-1^-q1

r--^ lab 
a^i^-



100.0

,, 200.0

.iU0.0

`" 400.0

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

END SCREEN OC
	

498.0

TEMPERATURE OC
	

HEAT FLOW
EXOTHERMAL-->

50000 MW

AH EXD	 •J	 827.11
AH	 3/6	 82.711
PEAK TEMP. O C	 304.0

******** METTLER TA4000 SYSTEM *******X*

401
azsa 3

,. _ 196 g'-/S-9l



1uu

,.7

200.0

300.0

400.0

WHC_SD_Wt4_Dp-0Z5

 3D 2REV 

A
END SCREEN CC
	

498.0

TEMPERATURE CC
	

HEAT FLOW
EXOTHERMAL -->

511 _ fiva mW

AH EXO	 •J	 49998
AH	 J/G	 5156.6
PEAK TEMP. CC	 139.9

g**8**tt METTLER TA4000 SYSTEM *********

5Tb

SA-06b,

134



DIFFERENTIAL THERMAL ANALYSIS - UNDIGESTED SAMPLE
	

a
WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

N®

OW

R 1412.-%511 17	 l	 4-14-91	 13, L L4
r..r	 r+rYwr.	 rVYr

UfiC	 LR-CIO-l13	 !%W 1'1tkgH •
4w4

W1UEY
.w...

u

/O y l STU

/00,076/6

cc..
	 1A N. ,ly

r

a-e-e1
1.

t
AV
	 .•	 M M YI

__._ 192



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

h
r

n

vnlo.-	 aozAU •-In-vl v,ez z..

spa WIl'Rll I

p. 3a z:avl-a-:1

UUFLICAFE SAMPLE
- 

RERUN

r...• l	 b

". ^+ w w

g-iz-11

I

?loo. B]
•r^a.r^tir	 STU

6332 =Maz	
RERUN

6, Ulf Is6,1 -6T REBMT
BTU VAL I .Y38(► :.REC 47&87

s.
f-1

— 1.9139
^' I•b fs4.1	 R9y/o- 5806r' n

n^- .1030

IQ53

n+ - .1030

v V

,(- 1.1343G

" -r I 4	 ;Qyy/a-ssov

Z •03 , O

^— Y

4 -1.99Gq

120
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

4 AMm uur, 49=1 —J—J ria" 1 V-00vo 1Y1

5 FINAL LMCS CHECK STD R9412-5506* 15
6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
All not Vol.

Final Vol. of
Standard

LMCS CHECK STD 15C11—B/.10032 mL NA

*SAMPLES RERUN

A-6000-881 (03/92)

188
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
. n I •n^nA, mvrn

4 AHMMM 4-4 muff] I -0uuu 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Ali not Vol.

Final Vol. of
Standard

N/A

A-6000-881 (03/92)



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

	
A

Component. # 5	 NIT'RAIE Retention Time 3.30
Reference Peal,	 FLUORIDE Window Size l0.ilii%
Amount = KO + K1iAr-ea + 1 2*Area*Y/4-
IC i1	 3.026.1 l E-001
II	 =	 1.6.1787E-0114
K2	 -5.83501E-01t

Level	 Amount: Area
------------

IleigItt
-------	 --------------------------------

1	 1.3700012+000 7,943 727
2	 3.430C10E4(K)O t932.1 1803
3	 6.63000EA000 40244 3563
4	 35000E+001 83386 7010
5	 2.65000E 1001 .173503 13640
6	 110 30E+001 360809 25639

Component # 6	 P110SPLIATE Retention Time 5.32
Reference Peal, 	 FLUORIDE Window Size 111.00%
Amount = KO + L:1 ► Area + K21Area**2
liC1	 5.53452E-001

1\ 6k:1	 =	 3.53743E-0!14
K2	 =	 -3. 51156E-010

Level. Amount
-----

Area.
--- -----------------------------

Height
---------------------
1	 1 . 190 l0E t 0111 1 7277 162
7	 2.98Q0('E.+t:100 7242^: 45.3
3	 5. 9 3000E -# 1-10 1 15! 125 935
4	 1.17400111001 31660 1933

- 5	 2.341300E+11i11 691::;5 4130
6	 4.43700E+i-1111 144749 8447

.i-

Component # 7	 SUL.FA7E Retention Time 6.85
Reference Peal,	 FLUORIDE W.inclow Size 10.00%
Amount - k;(1 + K1tArea + I;2*Area**2

^ KO	 =	 3.55734E-001
K1	 =	 .1.27491E-1)114
1•:2	 =	 -3.79358E-0111

Level	 Amount Area
----

Height
-------- ----------------------------------------

1	 1. 40000E+000 9418 543
2	 3.5001 10E +4'  1i ii 1 24499 1382
3	 6.96000E+i 100 52303 2890
4	 1.378110E"io1 11171.73 5909
5	 2.70400E+001 225632 12225
6	 5.20700E0'-101 47t63i1 224686

BEST AVAILABLE COPY

_ --	 00

X34
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T

1

M

WNC- SD-WM	 D
ADDENDUM 

3 
REV

Calibration Parameters

Number Of Levels for Calibration ...........................	 b
Calibration Fit Type..	 .............................. 	 Quadratic
Replace Or Average Calibrations ............................	 Replace
External or Internal Calibration ........................... 	 External
Calibrate by Area or Height ................................ 	 Area
Default Injection Volume ................................... 	 1.0
Default Dilution Factor ..................................... 	 1.0
Response Factor for Unknown Peaks .......................... 	 1.Q
Calibration Standard Volume ............................... 	 1.0
Internal Standard Volume .................................. 	 1.0
Sample Unit ............................................... 	 PPM

182



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Semple Name: LMCS/73C11CN	 Date: Wed Sep 2 5 11:41:60 1991
Oata File . c:\d ::\data\91092501.Dl0
Method	 . c:\d ::\method\SYSTEM1.net.
ACI Address; 1	 System : 1	 Inject#: 10 Detector; CON-- 1

REPORT	 VOLUME
-------------------
Enternal	 1

DILUTION POINTS FATE START	 STOP AREA REJ

101	 2555	 5HZ 0.00	 8.52 luou

Concentration Height Area 81. )Niel to

--------------------------------------------------------Code

54.425 1099 75:37 1 0.00
73.303 1005 6821 2 -1.96

509.856 4351 33988 2 2.10
540.868 2919 31591 1 Z.0Z
525.714 85 1 13345 1 -1.Ba
604.077 2604 44717 1 =..41.

FNe.-cI4 drldeIaISl0S2501.Dl0 Se7 p1e.-LAK:S/73C71CM

KrKms

Pk.
Num

1

4

6

R\

r ^

Ret Component
Time Name

1.13 FLUORIDE
1.67 CHLORIDE
1.98 NITRITE
3.40 NITRATE
5.22 PHOSPHATE
6.62 SULFATE



WHCOD-WM-DP-025

ADDENDUM 3 REV 0

----mole Name:	 P94 0P Date:	 Wed Seu 25 11:04-0 1- 4 ,.
to File .	 c:\dL\data % 91Q92501.D06

^athod .	 c:\dx\ method\SYSTEMi.met
ACI	 Addre ss-s:	 1 System	 .	 1	 Inject#:	 6	 Detector: CDM-1

REPORT VOLUME
------------------------------------------------------------------

DILUTION POINTS RATE START	 STOP AREA REJ

E:ternal 1 111 1 	 2555	 5Hz O.00	 8.52 1000

Pk.	 Ret Component Concentration Height Area B1. %Delta
Num	 Time Name

-----------------------------------------------------------------------------
Code

1	 1.15 FLUORIDE 4333 .287 10208 67640 1 0.00
-	 2 .02 NITRITE 2639. 359 1857 14078 1 -2.10

3.40 NITRATE 14375.849 7210 80443 1 1. 54
4	 6.67 SULFATE 2282.323 803 1 3376 i -q. oc

Me- c 1drldaft191OSM1.DO Smmp/k R9^9

Mlnuim

_lz^



WHC-SD-WM-DP-025

AQQQ^{QQd.__Q	 .....>_._________________..k	 .........
IaSamp lesName	 LMCS/73C11CM Date: Wed Sep 25 10:229:1 3 19911
I	 Data File : c:\dr.\data\91092501.D03
Method : c:\d ;:\method\SYSTEMi.met

1	 ACI Address:	 1	 System	 1	 Iniect8:	 3	 Detector: CDN- 1

REPOP.T VOLUME	 DILUTION POINTS RATE
-----------------------------------------_.----._.----_-._-----------

START	 STOP AREA REJ

F::ternal 1	 101	 2555	 5H= 0.00	 8.52 101:0

P1.	 Ret Component	 Concentration Height Area	 H1. %Delta
Num	 Time Name

----------------------------------------------------.---------_---------------
Code

1	 1.1 7 FLUORIDE	 55.176 1107 7662	1 0.00
—^	 1.67 CHLORIDE	 75.098 1013 6999 -1.96
3	 1.98 NITRITE	 517.910 4303 34581	 .. -... 3V
4	 3.42 NITRATE	 539.772 2934 3152 1	1 3.54
5	 5.22 PHOSPHATE	 526.308 858 13363	 1 -1.88
6	 6.62 SULFATE	 591.757 2548 4373 5	1 - 7•.41

fft.. a-kkk bLtt#S I.DW S*I pkk LMCS/73C11CM 

us

Im KAS

Tom+

1'76



f^.

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

4 print yr CG71-L-:i My4W-5'J76 14
5 FINAL L1WCS CHECK STD R9412-5576 15
6 16
7 17
8 18
9 19
10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 73C11 CM/.100 mL NA
SPIKE 73C1 1 CM/.05 mL NA

A-6000-881 (03/92)
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
n oiAM^nAr^MW

4 SPIKE OF 2291-2-3 89409-5973 14
5 FINAL LMCS CHECK STD R9412-5573 15
6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Ali not Vol.

Final Vol. of
Standard

LMCS CHECK STD 73C11CM/.100 mL NA
SPIKE 73C11CM/.05mL NA

A-6000-881 (03/92)
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WHC~SD-WM~ �P~O ��
8D��� DU� ] ��� O

� 	 ~amnle �� awe �	 R94O � 5PIK �
�����������������������������������������������������������������������������

Date:	 Wed Sep � 5	 14:4O � 33 �� 9 ��
|	 � ta	 File � 	 c; � dx �� ata\ �� 09 � 511.D{ � 7 �
|	 � !e � hoJ ;	 c;\d:!method\SYSTEM �� met �
� 	 � CI	 Aduress � 1�����������������������������������������������������������������������������

G;sLem	 ;	 1	 Inject# � 7	 �etector: CDM- � �

�EP3 � T VOLUME DILUTION POINTS RATE 	 START
-----------------------------------------------------------------

3T � P AREA REJ

External � � 5� 5	 5Hz	 � .0C G.52 10 � 0
/ �u� \ �� �������

Pk.	 �et Component Concentration	 Heigh t Area	 5l. � Del t at

NUM	 Time Name---------------------------------------------'--------------------------------
Code

1	 1.15 FLUORIDE 36265. 200 10S0 13546	 2 C,0C
2	 1,7 � CHLORIDE 70818.647 1129 17149	 � -{�� 4G
3	 2, � 2, NITRITE 1t9754^233 2293 1841 0 	2 - � .10
4	 3.42 NITRATE 110461.901 1507 15069	 1 2 � {.3
5	 5.27 PHOSPHATE 9R461 " 425 T70 5344	 1 -2. -,-3�� � 	 � 67^ SULFATE �~� / �� yn^ �� � ~^ �� ~^^ � ~ 188G 32624	 1 - 4 {n'���v�� 	 ����

��b� &� f�W�fu�������������,���'	 �� 4N�N9��M0�
�

r�
1 � 1 ���

��
~ �

V1 ���
~

3 ��3

� 11 ��

0� 	 1 � 	 �� 	 �� 	 4� 	 ��	 �� 	 �� 	 &� 
Minutes

��

��

,	 �



��[~ ��~��- � P~O ��

	

� ���� N � U � � Q�� �� 	 ��
�������������� '������ 	 ����������������������������������������������������� 	 �
! Famolc Name; 8LA��( � K� ���� / �L 9 �/	Date: Wed Sep 2 5 13:41:55 19� 1 1". � 	 �� , �
| Data File	 � c:`d;\data\r1o92511 � D02	 | |
|	 `|hnd	 : c;!d:\metknd\SYSTEM1,mr � 	 |	 �
|	 � l *� d,e=c: 1	 Sv � tp* : 1	 lnjectO:	 2 Detector: CDM-1	 |
_ _,=� ================== � ========= � =====���===================== � ===_====== � -

C � rOPT	 VOLUME	 DILUTION POINTS RATE STAR T	 S7OP AREA REJ
—`-----------`--------------------------`-----------------------

F` � t � rnal	 1	 1	 2555 515	 0,0o	 8 .52	 1000

[`| �� 	 [ � et Componen t	 Concentration	 | �eioht	 Area DI. �Delta
|k.m	 Time Name	 Code������������������� `^�������� `� ^������ ~ ������ ^������ ^ ��������� ~����~ ������������

��r	 �����em��� RANK 

V

� 0

!'^ �
�

�

��

�
~ �'

�

��

� 	 /	 � 	 .	 �
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (SULFATES - UNDIGESTED SAMPLE

k Y•IU/.-}G/t	 lU.Y.W	 h	 I .1-Yl 1LN.r/
6wrry.w

/!.
•w•-Yr•, Ibw-.ww (Irp [ • Mr

7W1 Ln->o.l 10b u, Y1 VLU .,
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/O kk l•.	 111
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YNl	 i	 1-W.f.-laielt

>-lq-It Y4	 6-14-91 lY MY	 20
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..,y.^y.	 • 11-f W	 • OMr	 MM
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bNw N

ti.wrNv.r^tir
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0
M M M M

r t_•
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File: a1&f1d&&191O92311.D1OSwWk.-LMCS173CIlCM

Minutes

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

-------------------------------------
-ample Name: LMCS/73C11CM	 Dater: Mon Sep :3. 16: 20:47 19911
eta File : c:\dx\data\91O92311.D1O

Method	 . c:\d ::\method %SYSTEMI.met
ACI Address: 1	 System . 1	 Inject#: 10 Detector: CDM-1

DILUTION POINTS HATE START	 STOP AREA RE.1

101	 2555	 °MHz 0.00	 8.52 loom

Concentration Height Area Bl. %Delta
Code

57.360 1148 8024 1 0.00
72.097 1017 6702 2 -0.98
518.617 4696 34634 2 -0.66
543.291 2890 31741 1 4 . ttt
524.991 836 1332 0 1 0. 1 1
599.619 2488 44362 1 ".24

uS 6.16

,.,^	 3.66

1.16

-1.33

REPORT	 VOLUME
---------------------
External	 1

Pk.	 Rot Component
Num Time Name

1

j

4
n

6

n
r
..+ 11.16

1.13 FLUORIDE
1.68 CHLORIDE
2.02 NITRITE
3.4`.. NITRATE
5.33 PHOgPHATE
6.87 SULFATE

164
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WH[- ��-WM~ � P^O ��
A���N��� 3 Q[y 8

| Sam p le Name: R9409
=============================================================================

Date: Mon Sep 23	 15:41:21 1 � 91|
|	 ta	 File :	 c � \dx\data\91092311.D06 �
|	 � L � od :	 r �� dx\method\SYJTEM1 " met |
|	 ACI	 Address:	 l
������������������������������������������������������������������������������

Svstem	 :	 1	 Inject#:	 6	 Detector: CDM-1 �

REPORT VOLUME DILUTION POINTS RATE
_________________________________________________________________

START	 STOP AREA � EJ

External 1 10 1 	255 5 	5Hz 3^00	 G.52 1000

Pk.	 Ret Component Concentration Height Area Gl. �DelLa
Num	 Time Name

_____________________________________________________________________________
Code

1	 1 .18 FLUORIDE 1 064 � 097 82117 759723 3 0,0(�
2	 1.77 CHLORIDE 303.239 2954 30094 4 -C.47
3	 2 .10 NITRITE 2380.898 20709 17 1 116 2 -0 � 9 2
4	 3^27 NITRATE 11130.540 73566 1190192 1 -5,19
5	 5.45 PHOSPHATE 178 ,748 234 3455 1 -1.82

Tr 6	 6,95 SULFATE 660,949 2779 49261 1 -2.83

Minutis

. �
�� ��� ���
�~ ���

� 	 /	 � 	 � 	 � 



-1.33

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

aeiple Name: LMCS/73C11CM lime: Mon Sep 23 1	 :11 •-:^ 	 ivYl t
to File c:\d ::\data\910923ll.Dir3

Plethod c:\d :;\method`•.SYS-fFhll.inet. ,
ACI	 Address:	 i	 System	 1	 lnjer_tii:	 ._.	 Detector:. CDM--1

REPORT VOLUME	 DILUTION POINTS RATE START	 STOP AREA RE7

External 1	 lilt	 2555	 5Hz 0.(11)	 8.52 1000

P4 ::.	 Ret Component	 Concentration Height Area 81. "'Dwita
Num	 Time Name Code

1	 1.13 FLUORIDE	 54.136 105`2 7489
------ -----------..-...--

1 Oli
1.68 CHLORIDE	 73.700 967 6860 - -0.98

3	 2.02 NITRITEC+ 	5118.155 4483 33862 _ -1.66
4	 3.48 NITRATE4 f 	541.275 290 5 3161 5 1 '6
5	 5.38O! PHOSPHATEW 	536.30' 840 1365+.1 1 1. 5
6	 6.97 SULFATE t''	 591.654 24 2 6 43727 1 1.10

File.• c Idr1dab1010SZ311.D83 Sample.• LMG41T3C1ICH
n

r,^

p
µ 11.t Y1

A',

p
_.061

T

6.161
u5

3-NTwTE

-..

3.661
..w

T-NT"TE

I E•W"ATE

n' 1.161

r
-FLUO	 1OE

!

E-PHOWHATE

MWAMS

_  160
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WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
15"O_41AnnoATnov

Y JrI1^C Vr 7MMrLC LCJI-L-J 11`JMNJ-O`J/9 19
5 FINAL LMCS CHECK STD R9412-5574 15
6 16
7 17
8 18
9 19
10 20

C+1 Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Th ird Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 73C11 CM/.100 mL NA

A-6000-881 (03/92)
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

4 rINAL LMUO UnMi k J 1 U rLY91 Z-001 1 19

5 15
6 16
7 17
8 18
9 19

10 20

rr
Standard

Type
Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 73C11CM/.100 mL NA

A-6000-681 (03/92)
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
712-S LABORATORY

5 15
6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 73C11 CM/A 00 mL NA

A-6000-881 (03/92)
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

TODAYS DATE: 6-27-91

- YROLL NO.: 80028

Y-INTERCEPT= .013899
SLOPE= .162164

SAMPLE IDS: BLANK
SAMPLE SIZE: 0
WVL AND ABS= 580NM 0.010 A

SAMPLE IDS: R-9409 STD 75C11-P
SAMPLE SIZE: 100UL-IOML-500UL
WVL AND ABS= 580NM 0.747 A

SAMPLE IDS: R-9409
SAMPLE SIZE: 1ML

``714VL AND ABS= 580NM 0.237 A

"SAMPLE IDS: R-9409 DUPLICATE

'_WVL	
SIZE: 1ML

WVL AND ABS= 580NM 0.239 A
r--
SAMPLE IDS: R-9410	 -

"'SAMPLE SIZE: 1ML
""L AND ABS= 580NM 0.220 A

....SAMPLE IDS: R-9410
SAMPLE SIZE: 1ML+1000L-10ML-500UL 75C11P SPIKE

,% WVL AND ABS= 580NM 0.949 A

--SAMPLE IDS: R-9411
SAMPLE SIZE: 1ML
"WVL AND ABS= 580NM 0.248 A

SAMPLE IDS: R-9411 STD 75C11-P
SAMPLE SIZE: 100UL-10ML-500UL
WVL AND ABS= 580NM 0.732 A

152



,r.

Gs.

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

150



C" f

f^.

r.

^r

G5,
r

r

r

r

f

c

e

a

a

c

S

WHC-SD-WM-DP-025

i ADDENDUM 3 REV 0

BES
-
 r	 ^^ CU

r
SAMPLE NUMBER:	 1
SAMPLE DATA:	 9412.
DIRECT READ PH: 11.999

DERIUATIUE OUTPUTo dEzdU

B	 1	 2	 3	 4	 5	 6	 7	 8	 9	 18

ORU TITRATION:

EQUIVALENCE PH	 TITRANT VOLUME	 COMPUTATION

	

9.68	 8.547	 0.8888

	

5.63	 8.780	 0.0008	 3

TITRATION TERMINATED BY PH LIMIT.

SEP 11 1991	 18:83 AM	 _
^	 -- 3

---------------------

<-- EP i

<-- EP 2



WHC—SD—WM—DP-025

c -
.

,ADDENDUM 3.REV 0

SAMPLE NUMBER: "	 1 -	 BEST AVAILABLE COPY
SAMPLE DATA:	 9489.
DIRECT READ PH: 11.863

DERIVATIVE OUTPUT, dEzdV

0	 1	 2	 3 4	 5	 6	 7 8	 9	 10

A<

— <— EP 1

T'

Y,n

CT <— EP 2

— <-- EP 3

_ <-- EP 4
ORV TITRATION:

EQUIVALENCE PH TITRANT VOLUME COMPUTATION

` 9.89 8.744 8.8888

_ 8.19 1.849 0.8088
_	

7.88 ,1.129
_. 8.8888

6.22 . 1.289 8.0800

TITRATION TERMINATED BY LIMIT ON NUMBER OF EQUIVALENCES PERMISSIBLE.

SEP 10 1991	 2:16 PM`



n

<-- EP 1

<-- EP 2

<-- EP 3

Y

w

w

w

•

•

•

•

r

r

Y

r

Y

•

•

G

•

c

SAMOLE- AMBER :	 2	 WHC-SD-WM-DP-025
DIRECT READ Pd: 11.994	 ADDENDUM 3 REV 0

Q- 9y0 6

DERIVATIVE OUTPUT, dEidV

6	 1	 2	 3	 4	 5	 6	 7	 8	 9	 19

0.536 8.6888

8.659 8.6888

0.722 8.8800

DRV TITRATION:

EQUIVALENCE PH
	

TITRANT VOLUME	 COMPUTATION

9.62

7.78

4.53

TITRATION TERMINATED BY PH LIMIT.

SEP 18 1991	 8:43 AM

BEST AVAILABLE COPY

M 

1'J
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,...,._...c.v . r-, I I. uH	 YEP to 1991	 8,18 RM	 WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

•	 AIMIYST,^^•L^^	 LOGTION=!̂ 5[_^Gi(^YC^P_!Tb^
TITRANT

_--INDICATING ELECTRODE L____,

'	 REFERENCE ELECTROOEI__

SETUP Pq R AM E T E RS

•	 MODE, DIRECT READ PH
ELECTRODE STOZI PH

_	 EQUILIBRATION TIME, SECt IS

'	 MODEI ORV TITRATION
FLECIROOE ST1121 PH

•	 dEidU SIGN=
..	 RL LIMIT* 2.56

PH LIMIT , 3.
TITRATION RATE= 18
SENS ITTUITYS 1

'	 DISPENSE. MLA 8.
PLOT GIN= 3
COMPUTATION. CONCENTRATION

..	 ITITRANT MORMRLITY8 8. 19"
,.	 SOLVENT BLANK 6.

RULTIPLIERI B.

LAST ELECTRODE STANDARDIZATION, SEP IB I991 	 BIl@ AR

SAMPLE NUMBER,	 I
DIRECT READ PNI 3.317

DERIVATIVE OUTPUT. dE,dV

B	 1	 2	 3	 4	 3	 6	 7	 P	 9	 IB

ORU TITRATION,	 .0v7

TITRATION TERMINATED BY PH LIMIT.

SEP to 1991	 8=21 All

SAMPLE NUMIERI	 2
DIRECT READ PNt 3.331

DERIVATIVE OUTPUT. dE/dU

B	 1	 2	 3	 4	 5	 6	 7	 8	 9	 IBp

ORV TITRATION,	 .Oa O

TITRATION TERMINATED BY PH LIMIT.

SEP 18 1991	 8123 AM

SAMPLE NUMBER=	 3
DIRECT READ PH, 3.317

DERIVATIVE OUTPUT, dE,dU

B	 1	 2	 3	 4	 3	 6	 7	 6	 9	 I8

ORV TITRATION.	 .Do'?

TITRATION TERMINATED BY PH LIMIT.



Y rl[W L. L.MI IY

5 15
6 16
7 17
8 18
9 19
10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 9C11 AF/.100 mL .100 mL

1!

s`r

!s^

WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
nnn _ e 1 AGnMAT^OV

A-6000-881 (03/92)
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
o0»_C I A0n0A7n0V

7 t ..\ 	 V.	 V I V rAT 1G-ww 11

5 15
6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Ali not Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Ali not Vol.

Final Vol. of
Standard

LMCS CHECK STD 4C11 OL/•250 mL NA

A-6000-881 (03/92)



WHC-SD-WM-DP-025.
ADDENDUM 3 REV 0

COUL..OMETER ANALYSIS REPORT
TIC70C Rev.	 0

Samole:	 R-9409 Date:	 09-04-1991 Time:	 IC). 33: 33 

EL'ank	 =	 .5424173 Samole Size =	 50 Dilution Factor =	 1
Difference =	 10 Min Readinas =	 7 Max Readinas =	 7

Readinu ==_= Analvsis Time =__= Coulometer =___ ,t Differerce =_
1 1. i> 1 0. 00 0. l i k.r

2.01 "35.40 100, Cii^
n^

3.01 42. 00 15. i 1

4 4.01 44.40 5.41A

^• cl 5.01 45. 50 i.42

6 6.01 46.20 1.52

7.00
	

46.6(-)

46.6 - :..!995=7 )( 1 )/( 5Ci ) 	 _ .956f)Q9'	 aiL Carbon

i 46.6 - ?.7995:i;7 1 i 1 i ( 50 i (12i =	 .0713-341.	 Molar Carbon

Samole Run Bv: 6008

1`



WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Samp le:	 E-9406 Date:	 09-04-1991 Time:	 09:51:44

Wank _	 .5424173 Sample Size =	 50 Dilution Factor	 =	 1
X Difference =	 10 Min Readinas	 7 MaA Readinus =	 7

Readino =__= Anal ysis Time =_== Coulumeter =__= 7 Difference =_
1 1.01 0. 0t) 0. 00

2 2.01 104.90 W6.00

3 3.01 119.70 1:2.&

4 4.01 124.20 J.

5 5.01 125.30 0.28

O% 6 6.01 125.90 0.46

FA
	 /.(11
	

116.40
	

0.441)

( 116.4 - 3.800099 1( 1 )/( SO )	 = 2.451998 a/L. Garbon

( 126.4 - 3.800099 ) ( 1 ) / ( 50 W2)12) _ .2043332  Mul ar Carbun

5amule Run Hy : 00028

A
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

a FINAL LIVIGS UHEGK STD H9412-5527 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 69C11 K1.050 mL NA

A-6000-881 (03192)
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WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample:	 R-9409 Date: 06-27-1991 Time:	 09:47:59

Blank: =	 .670791 Sample Size =	 200 Dilution Factor =	 it
Difference = 10	 Min Headings =	 7 Max Readings =	 7

Heading =__= Analysis Time =__= Coulometer =___ 7 Difference =_
1 1.01 0.00 0,00

- 2.01 6.30 100.00

iw 3 3.01 9.80 35.71

4 4.01 12.00 18.:x'
-r-•

'5+ 5.01 13.40 10,45
n

6 6.01 14.80 9.46

7 7.01 15.90 6.922

( 15.9 - 4.700573	 )( 11	 )/(	 210	 ) _	 ,6159685 g/L Carbon

( 15,9 - 4.700573	 )( it	 )/(	 200	 )(12) =	 5.133071E-02	 Molar Carbon

Sample Run By: 80028

1



WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9406	 Data: 06-27-1991	 Time: 09:01:20

Blank. = .670791	 Sample Size = 200 Dilution Factor = 11
Difference = 10	 Min Readings = 7	 Max Readings = 7

Reading =_== Analysis Time ==== Coulometer ==== % Difference =_
1	 1.01	 0.00	 0.00

2	 2.01	 39.20	 100.00

4

24.__

7.00

3.63

2.36

1.66

^-	 3 3.01 51.80

4 4.01 55.70
1\

r^
5 5.01 57.80

6 6.01 59.20

7 7.01 60.20

0. 60.2 - 4.7	 )(	 11 W 200 )	 = 3.0525	 g/L Carbon

(	 60.2 -	 4.7	 )(	 11 )/(	 200	 )(12)	 _ .254375	 Molar Carbon

Sample Run By: 80028

129



WHC-SD-WM-DP-025
ADDENDUM 3 REV 0
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WHC—SD_
ADDENDUM 3 

REV Z

0

Ccn^+ 9`^°^^0^ ^d (imm
A

255
1
12
0
.93
2400
16
0
.93
1850

600.
—50.
.21610
.74150

—.10116
3000
250
30
0
0
0
10773
58.121
.14689

—100
8940
17.884

—.072
363
9360.3

—15.043
.01538

I4CQ^ r ICW 44I 1CX4.T?
N,

6101 OK's din f n 1 19 q t.

JA Se- 	 LAn4i1 'flJWIS#IiRI

L

D 5^-

V *,IF= I CLIFiAT I Ohl

26—NOV-91	 9:14

INDIUM
DSC SIGN ICTA
TAU LAG
TAU SIGNAL
E DIMIN. FACT
S
TAU LAG 2
TAU SIGNAL 2
E DIMIN. F. 2
S 2

MAX. TEMP.
MIN. TEMP.
A PT100
P PT100
C PT100

.£? HEAT P
HEAT I
HEAT D
COOL 1
COOL 2
COOL 3
41
31

. r

A2
P2
C2
T2
A3
P3
C3

0%

9

r
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END SCREEN oC
	

498.0

TEMPERATURE oC
	

HEAT FLOW
EXOTHERMAL-->

WARNING	 1
6H EXG	 •J	 31866
AH	 J/G	 3125.0
PEAK TEMP. a C	 139.6

******#Y METTLER TA4000 SYSTEM **Litt***
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S^C.sgb
09-15-51
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END SCREEN OC
	

498.0

TEMPERATURE OC
	

HEAT FLOW
EXOTHERMAL--> -

50000 raw

LH EXO	 •J	 827.11
AN	 J/O	 82.711
PEAK TEMP. O C	 304.0

t*****Y* METTLER TA4000 SYSTEM *Yit#it*Y

R^y
b^sa 3
s^-GL6
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A"

END SCREEN OC
	

498.0

TEMPERATURE OC
	

HEAT FLOW
EXOTHERMAL-->

50.000 nW

OH EXO	 n J	 49998
AH	 J/0	 5156.6
PEAK TEMP. OC	 139.9

*t****** METTLER TA4000 SYSTEM **t**tit*

STS
pqMC

82-x83
5^Co66
D 9-r,F 9l'. 
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DIFFERENTIAL THERMAL ANALYSIS - UNDIGESTED SAMPLE A
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ADDENDUM 3 REV 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE

4yr M	 YAy ti-	 W	 M1- 4^y.

R 9412.-^pJ	 102161	 6-14-91	 1P1]9

ElSPG 7=0-112 Y'ECOVER wltico
W lV.OV?
0 09	 • j]^1 510

04:32 2NC12 	 RERUN
s-ru« i sLll • sT RESIY_ r i y„ S^
WlD vx I-IM %FEC q$$q

w -.tis 6 wry -. w .a

wr

-. r..y..

y. rw wr

r- l0 - +!

`-^.98Gy

T • G, ^3.jjD^

T - ^. 490(.

j	 4

. yy



Y 14
5 15
6 16
7 17
8 18
9 19
10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 15C11—B/.10032 mL NA

SAMPLES RERUN.

^t

T

^n

c;^

WHC—SD—WM—OP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
n c 1 AM^MAT^MW

A-6000-881 (03/92)
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WESTINGHOUSE HANFORD COMPANY

J"

5 15
6 16
7 17
8 18
9 19

10 20

rT	 No. IThird Book No. and I Final Vol. of

A-6000-861 (03/92)

II	 I	 1	 i



ADDENDUM 3 REV10

BEST AVAILABLE COPY	 1C

_. Component N 5	 NITF:AIE
Reference Peal ,	FLUORIDE
Amount = KO + R:1#Area + K2*Orp.-4**2
k::0	 =	 3.C12611E-Ooi
Ki	 =	 1.61787E-0!i4
K2	 =	 -5.83501E-011

Level	 Amount Area
---------------------------------
1	 1.37000E+Cr00 7543
2	 3. 43000E+000 19321

6. 830 )CrE4 000 40244
4 1i . 35000E+0C11 83:386
5	 2.65000E # 001 177,5! 3,
6S1u00E+001 360809

Component # 6	 PI IOSPIIATE
Reference Peak	 FLIJURIDE
Amount = KO + K1tArea 4 K2*Area #fr2
ki0	 =	 5.53452E-001
K1	 =	 3.53243E-004
1:2	 =	 -.3. 51156E- C) V)

Level	 Amount Aroa

1	 1.19000E+000 2277
2	 2.98000E+000 '7242
3	 5.93000E+VV0 15%r;`5
4	 1 . 1'7400rE4 001 3166!4
5	 2.303ir()E10C11 691:'5
6	 4.4370r(-)F+o01. 144749

Component H 7	 SULF-ATE
Reference Peak	 FUJORIIIE
Amount = KO + Kl*Area + K21Areai*2

t Ko	 =	 3.55734E-001
K1	 =	 1.274911E-1-104
1:2	 =	 -3.79358E-011.

Level	 Amcnint Area
---------------------------------
1	 1.40000E+000 94.18
<^	 3.5000oE+!ru0 24499
;.	 6.96000rE40irCr 5230.'.,
4	 1 .378001E+001 1 107173
5	 2.70400E+001 2563,,2
6	 5.20700E+001 471630

Retention Time	 3.30
Window Size	 1(). 00%

Ileigl)t

727
1803
3563
7010

13640
25639

Retention Time	 5.32
Window Size	 10.00%

Ileight

.162
453
935

193: 3
413 i
8447

i

Retention 'rime	 6.85
Window Size	 10.00%

lleiyht

54:7
1382
2890
59019

12225
24686
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Calibration Parameters

Mumber	 Of	 Levels	 for	 Calibration ........................... 6
Calibration	 Fit	 Type..	 ............................. Quadratic
Replace Or	 Average	 Cal ibrat i ons ............................ Replace
External	 or	 Internal	 Calibration ........................... External
Calibrate	 by	 Area	 or	 Neiyht ................................ Area
Default	 Injection	 Volume ................................... 1.0
Default	 Dilution	 Factor....	 .......................... 1.0
Response Factor	 for Unknown Peaks .......................... 1.0
Calibration	 Standard	 Volume	 ............................... 1.0
Internal	 Standard	 Volume	 .................................. 1.0
Sample	 Unit	 ............................................... PPM

M

1Z)7



DILUTION POINTS FATE START STOP AREA REJ

101 25 55 5Hz 0.00 3 . 52 1000

Area R1. %Delta
Code

7537 t r	 0

6821 _ -1. 96
33988 _ -2 .30
31591 1 _.:._.
1.?345 1 -1.38
44717 1 - 1 .41

Concentration	 Heiqht

54.425
73.303
509.856
540.888
525.714714
604.0:77

1099
1005
4351
2919
851

2604

Pk.
Num

1

4
5

YO 6

.y.

n.^

Q • 
8.11

fi„ t.ti

0.1

flye.-cabrndak fglgg I.DI#Sa» pkY t4C& c»aa

Minutes

WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

Ommole Name: LMCS:73C11CM	 Date: Ned Sep C E 11:41.r00 ^.
to File . c:\dw\data\9109250I.DI0

Hethod	 . c:''•.d>:`•method`•.SYSTEM1.met
AC1 Address: 1	 System . 1	 Inject#: 10 Detector: CDM-1 	 I

REPORT	 'VOLUME
-------------------
E:ternal	 1

Ret Component
Time Name

1.13 FLUORIDE
1.67 CHLORIDE
1.98 NITRITE
3.40 NITRATE
5 . 22 PHOSPHATE
6.62 SULFATE



WM[- �����~� P~02 5
ADDENDUM ] REV O

'	 r � mole Name:	 R94 � 8
=================================:============================================

Date:	 Wed Sep 25 1O:3 �� 37 �����
|	 La File ;	 c:\dx\data\910925 � 1.D04 �
� 	 method :	 c:\dx �� e � hod\S � STEM1,met
|	 ACI	 Address:	 1
=============================================================================

System	 � 	 1	 Inject# � 	 4	 Detector: CDM-1 |

REPORT VOLUME
-----------------------------------------------------------------

DILUTION POINTS RATE START	 STOP AREA �EJ

External 1 11 1 1	 2555	 5Hz 0^00	 8.52 1000

Pk,	 Ret Component Concentration Height Area Gl. %Delta
Num	 Time Name

_____________________________________________________________________________
Code

� 	 1.15 FLUORIDE 4196^ 899 9967 65213 1 0,00
2	 2.03 NITRITE 2531^201 1990 133 51 1 - 1 .29
3	 3^40 NITRATE 1436 5.182 7045 8038{ l 1.54
4	 6.67 SULFATE 2131.614 743 12301 1 -4.09

--
MinLfts

�

��

� 11
r�

�� �

u�`»

��� 3
�
`r1�

�
�

WE

���� �

�����'__ 



WHC-SD-WM-DP-025
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wolf: Name: LMCS/7ZC11CM	 Date: Wed -up 20
.ta File . c:`.d x\data\91092 50 1.D07

Nothod	 . c:`•.dr.'•.method\SYSTEMl.me.t
A.CI Address: 1	 System . 1	 Inject#t:	 _ Detector: CUM-1

_cs. s. .._s_os=ss-s ss_cs ssc_ _c_.sass_-o vssa---=_ss ssss_--_.ss_-ssss--_.con_---: _.:-

REPORT	 VOLUME

Ent.ernal 1

Pk. Pet Component
Num
---------------------

Time Name

1 1.13 FLUORIDE
- 1.67 CHLORIDE

1.98 NITRITE
4 3.42 NITRATE
S 5.22 PHQPHATE

^r 6 6.62 SULFATE

DILUTION POINTS FATE START	 STGP AREA REJ

l")l	 2O55	 5Hz 0.00	 8. 5 2 1000

Concentration Height Area B1. %De.lta

---------------------- Code

55.176 1107
---------------------------------

7662 1 0.00
75.098 1V13 6999 -1.96
517.910 43u 34'381 - --._.)
539.772 2934 31 521. 1 7.54
126.308 858 11161 1 -1.28
591.7 57 254A gT73 5 1. -7.41

Five: r11Knw /r191O975O1.DO3Samp/e. LMCS173CIlCM

11.16

ae

6.16'

^s

3.06

T 1.16'

-113'

Minutes
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

5
V/.... VV.	 -	 -	 -V

FINAL LMCS CHECK STD
..V7	 -
R9412-5573 15

6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECKSTD 73C11CM/.100 mL NA

A-6000-881 (03/92)

97



QH[~�� ~W�~ �P~O ��
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=============================================================================
.	 ~ � mole Name:	 � 940GDUP Date:	 Wed Sep 25 � 4 � 2 �� » � 1 ��� |
� 	 ta	 File :	 c:\dx\ � ata\91092511.D05 �
|	 Method :	 c:\dx\method\SYSTEM1.meL �
� 	 ACl	 Address:	 l
=============================================================================

SvsLe � 	 ;	 � 	 InJect#:	 5	 Detector: CD � -1 �

REPORT VOLUME
-----------------------------------------------------------------

DILUTION POINTS RATE START	 STOP AREA REJ

Externa} l 1111	 2555	 5H �� 0 � 00	 G.52 100 �

Pk.	 Ret Component Concentration He ight Area	 Dl. %Delta
Num	 Time Name

_____________________________________________________________________________
Code

1	 1.15 FLUORIDE 4332.647 10141 68404	 1 0,00
� 	 2,02 NITRITE 2 667.133 2312 � 14264	 1 - 2 .1 0
3	 3^37 NITRATE 14652 ^810 7270 82079	 1 0.54
4	 6.68 SULFATE 2122.699 730 1224 1 	1 -3.G5

�

�

�

�� 1
�

��
^^^

�
�

��� 	 ���F	 �������

Minwes

��� ^
^'`	 ��

_�~ ��

� 	 /	 � 	 ` 



WHC-SD-WM-DP-025

ADDENDUM 3 REV 0

Samp le flame: PLANK	 Date: Wed Sep 25 1-:49:55 1991;
DAta File	 c:\d;:`•.data`•, 91 (-. ?25tJ..DG2

hod	 c:\d;:''•.method`•.SYSTEh11..mczt	 '
-„_.i ^'-idre =_	 1	 Svst'em	 1	 Inject#:	 Detector: CDM--1

F?EPOI=:'T	 VOLUME	 DILUTION POINTS FATE STAF.T 	 STOP AREA F:EJ

-------------------
E, ... i.,^r...IIaI	

--1-----	
1	 ^555	 5 14 z	 0. 0o	 8.52	 lO:rp

PI * .	 het Component	 Concentration	 Heiqht	 Area R1. %Delta
NUM	 Time blame	 Code
------------------------------------------------------------------------------

Re: e: 1dridag15105251IIW Sanmk: BL4W

0.045

-70.035

r^- 0.025

0.015
US”

0.005

-0.015

-0.025

—	 0,

r,..

93

I	 I	 1



bW1 LA-:4.l-Wt, U/U Ml ULU U
t..r. W f	 .O

Vyi71

s.w r	 wr w.Y	 o.w y rrY wrw
K	 '/9U/. -S6/'	 Io.1. JJ	 b	 l •1--Y1 I1.,iY

4r.^.rM WwiY.r•Y M1.W W. fwMGY.. Mw
LU •1 I A-bp.f 9US Uil. WUtU

4'.w b. C...w• ^O
Ao

r.... w.r.r rr
KGrJA.lil	 ULrJ IN

< I.00 ppm

yr r bY.. r... w ,.^ v wrw
k Y9Uf{.-dll/: {OGik b-19-Y3 12.9.1 2b

rrlr. w.r.YY. r+.q.` rw
OIV/ 4Y^J.l^lY^ WU kI14.Y Y
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WHC-SD-WM-DP-025
ADDENDUM 3 REV 0

ION CHROMATOGRAPHIC ANALYSIS (SULFATE) - UNDIGESTED SAMPLE

1

A

-^ 31

I



`—' 11.16

6

1.16

-1.33

uS. 6.16

3.66

WHC-SD-WM-DP-025
Addendum 3 Rev 0

==Samole Name: LMCS "C11CM --- - Date:	 Mon Sep
*_a File .	 c:'•.d ":'•.data`,.?1 f]92311.D1(_) .

_,thod :	 c: \̀ d;:',.method`•.SYSTEM1.met
i;CI	 Addres_:	 1	 System	 1	 Inject#:	 L_!	 Detector: CDM-1

REPORT VOLUME	 DILUTION POINTS FATE	 START	 STOP
-----------------------------------------------------------------

AREA REJ

Exter-nal 1	 101	 '2555	 °MHz G.00	 8.5- 1000

Pk.	 Ret Component	 Concentration Height Area F1. '!Delta
NUM	 Time Name
-----------------------------------------------------------------------------

Code

i	 1.13 FLUORIDE	 57.360 1148 8024 1 C.00
-	 1.68 CHLORIDE	 72.097 1017 6702
-.	 2.02 NITRITE	 518.617 4696 34634
4	 3.45 NITRATE	 543.291 2890 X1741 1 G.55
_	 5.33 PHOSPHATE	 524.991 836 13.32`, 1 31
6	 6.87 SULFATE	 599.619 2488 4436.2 1 ij. C•4

^	 File: clmtrldffia19109T311.DlOSmnp/e LM^S/73C11GyH

Minutes

3



� ��� o�����n������&�� 	 ���y

���

�� 71 �48

��

���

����
us
�� 1 � 5�

'����

����

1 �48

���

Minutes

�H[~ �� ~@M~ �P~A ��
������ Qm 3 ��V O	 ��
����������������������������������������������������������������������������������� '^�������������������������������������

/ Saoole Name; R940G	 Cate: Mon Sep 2-3 15 � 21:23 199 ��
� 	 ta File : c:\Jx\data\910923l1.D04	 �
� 	 ' thod	 � c:\dx\method\S � STEM1.met	 |
� �Cl �ddrcss � 1	 Svs �e/o : 1	 Inject#:	 4 Detector: C �H-1
������������������������������������������������������������������������������

REPORT
	 VOLUME	 DILUTION POINTS RATE START	 STOP AREA REJ

--------	 ____________________________________________________
External
	 1	 ,^' °t~ 2555 5Hz	 0.00	 8.52	 100V

Pk. Ret Component
Num Time

_____________________
Name

� 1.18 FLUORIDE
2 1.76 CHLORIDE
3 � .12 NITRITE
4 � .67
5 3.15 NITRATE

�� 6 5.15 PHOSPHATE
7 6,63 SULFATE

�p

Concentration
����x�^

_____________
10. 682
3,289

2-7�0 ���2��
48216. 546

������ 110.77B
���� �����
����������

Height Area B � . IDelta
Code

79156
_____________________________

755274 3 0.00
3187 33 � 03 4 0.47

22007 199075 3 -0.1 4
1717 46217 4

77050 1217153 2 -8 � 5S
243 3458 1 - �� 2 �

2885 50973 1 -7,25

� .~	 �

°~�
'-	 -°

� 	 /	 � 	 o	 � 



W �� ~ ��~��~DP~02 5

=============================================================================
/ Sam p le Name:	 L �1FJ/73C11CM Date: Mon Sep 23	 15:11 � 35 � n91 �
� 	 � ta	 File � 	 c: � dx\data\91092311.D03 �
� 	 ' L � od :	 r: � dx � method\SYSTEM1, met �
|	 A[I	 Address:	 l	 SvsLem	 ;	 1	 Inject# � 	 3	 Detector:
=============================================================================

CD-'1--1 |

REPORT VOLUME	 DILUTION POINTS RATE START	 STOP AREA REJ

External
_________________________________________________________________

1	 101	 2555	 5Hz 0.00	 8.52 1003

Pk.	 �et Component	 Concentration Height Area	 B}. ��Delta
Num	 Time Name Code

-______________-____________________-_____-_______________________-_________-
1	 1.13 FLUORIDE	 54 ^136 1052 7489	 t 0 � 00
2	 1.68 CHLORIDE	 73^700 967 6860	 2 -0 � 98
3	 2.02 NITRITE«*	 50e. 155 4483 33862	 2 -0.66
4	 3.48 NITR�TE�� 	 541.275 2905 31615	 1 5.56
5	 5^38 PHOSFHATE m»	536 .303 840 13650	 1 1. 2 5

�� 	 6	 6.97 SULFATE �� 	 591"654 2426 4 ��727	 1 1.70

� -`	
��������K �������������L���y	 ����Qy���������

� 7

111 �U
�� .

� �
�

~� 	 �U

� 1(U
-- »'wnnns

|
.~ �

3 �61
+wnnx�

|� ^ � mu�mn
|�

1.161
|

/'ruxnww�
|	 N� 	 ��|

« '	 ° ���

�

MinLfts

~~'
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Fele. e:igrQĝ Snl_L?flSSamrle: g94L'ffDf'P	

I.

'^ 5C0

	

~	 I - FLUGRR)E

te5ac!,

	

S	

5-NITRATE

us

5.500 Ll RITE

6. SULFATE

0.50V

I

1.00	 2.00	 3 o	 4 '00	 5'00	 62	7.00	 6.00
Minutes
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�� ,

��������������������������������������� "��������������������������������������
� amo � e Name: 8L � N|(	 Date: Wed Sur 2 5 13'4 ���� 1 � �� �

|	 ta File	 ; c: �� x � Jata\ � 1C92511.D02	 � 	 �
��� thad	 � c: �� x\method\S � STEM1.met

| � C � Address � 1	 5 � stem � 1	 Inject#:	 2 Detector: CUM - !
�����������������������������������������������������������������������������

REPORT	 VOLUME	 DILUTION POINTS RATE START	 STOP AREA REJ
_________________________________________________________________

External	 1	 1	 2 555 5Hz	 � . �� 	 8,52	 1000

Pk.	 Ret Component	 Concentration	 Heioht	 Area Gl � % � e � ta
Nvm	 Time Name	 Code

-----------------------------------------------------------------------------

f� a. 1drid.WWOM LM ���� 

0 ��

� D3`-^

0��
r U�
�
� ^ �

��

� [U� ^

��
��
�

Minutes

��

���

`	 |	 � 	 v	 �
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ION CHROMATOGRAPHIC ANALYSIS (FLUORIDE) - UNDIGESTED SAMPLE
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ION CHROMATOGRAPHIC ANALYSIS (CHLORIDE) - UNDIGESTED SAMPLE

w..	 r. w+ w t. r w-.:
R 941b.-551%	 102fW 6--14--91	 1L.3fl Vh

CI [A-53.1- 1 05 t: RECUVERT 411411 J
YY. Y 4r^ 1

1CO rv.L - tO.D 1nL sJ u
w.r wr.. r
fDP 8972	 DIDw"

sluD l3C\\GM1 kF.4ULl `11.4

SID Vx^6, o	 -wc 95.1

11 LU	 n	 10th! iW ,)41:4,(,4 l itH

w. N. M IM

w .^ y+r+ 11.. w -
9

w	 ...nw w..	 w :+. r w....
R 

94 
0	

I'
47.-,	 -'	 102AW	 h-14-91 l%:42 :6

M1-^+-- r^-rY...^. 1^-.w^ Mr
G. 1A-533 10} 7	 RE	 %MFR' 111141) 4

W Crr^ 41
411:.	 Ut

1r.r ^.r.lrr
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.	 Rc0111 1 < 111 . (	 ^M
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^D.R1Pw

{41	 ""^ u^ i	 {	 wl^	 J-^T11

t4J
^	 ^ \	 _ ww^..-q	 ^Wn	 Yr-. M.YY



WHC-SD-WM-DP-025
Addendum 3 Rev 0

TODAYS DATE: 6-20-91

r,YROLL NO.: 80028
0

Y-INTERCEPT= CAL	 0

SLOPE= CAL

SAMPLE IDO: BLANK
SAMPLE SIZE: 0
WVL AND ABS= 580NM 0.005 A

SAMPLE IDO: 351-P CAL STD
SAMPLE SIZE: 100UL-IOML-50UL
WVL AND ABS= 580NM 0.091 A

SAMPLE IDO: 351-P CAL STD
SAMPLE SIZE: IOOUL-IOML-500UL

;.}WVL AND ABS= 580NM 0.870 A

''SAMPLE IDM: 351-P CAL STD
SAMPLE SIZE: 100UL-IOML-1ML
?WVL AND ABS= 580NM 1.665 A HI

r

I.T

_^	 l^-rN rF^e^ . of ^ 8 3G

SLOPF i6`^D8

G = I q q -7

73
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CYANIDE ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
Addendum 3 Rev 0
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WESTINGHOUSE HANFORD COMPANY
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<-- EP 1

<-- EP 2

TITRANT VOLUME
	

COMPUTATION

	

8.547
	

8.8888

	

8.788
	

8.8886

WHC-SO-WM-DP-025

SAMPLE NUMBER:	 i	 Addendum 3 Rev 0

SAMPLE DATA:	 9412.
DIRECT READ PH: 11.999

DERIVATIVE OUTPUT, dE/dU

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 lE

^y

r
a.
• ,Y

n	 ORV TITRATION:

r*	 EQUIVALENCE PH

9.68

5.63

TITRATION TERMINATED BY PH LIMIT.

SEP 11 1991	 18:83 AM

`	 —:--cJ ------------------------

BEST AVAILABLE COPY	 ^f



EQUIVALENCE PH TITRANT VOLUME COMPUTATION

9.98

8.24

0.767

1.075

0.0008

0.0000

6.91 1.165 0.0000	 -

3.87 1.541 8.8000

TITRATION TÈR̀MINATED BY LIMIT ON NUMBER OF EQUIUALENCES PERMISSIBLE.	 ,
1	 _

I	
i

SEP 10 1991	 2108 PM

^T
M

D_

M

0
O

Z

n

<-- EP 3

<-- EP 4

EP 1

DRU TITRATION:

WHC-SD-Wt4-OA-025

SAMPLE NUMBER:	 1	 Addendum 3 Rev 0

SAMPLE DATA:	 9488.
DIRECT READ PH: 11.870

OERIUATIUE OUTPUT. dE^dU

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

9	 ^z



9Vic-SD-WM-DP-025
Addendum 3 Rev 0

<-- EP 3

DRV TITRATION:

--r

Ir _

T

<-- EP 1

<-- EP 2

EQUIVALENCE PH	 TITRANT VOLUME	 COMPUTATION

	

9.62	 0.536	 0.0008

	

7.78	 0.659	 0.0088

	

4.53	 0.722	 8.0088

TITRATION TERMINATED BY PH LIMIT.

SEP 10 1991	 8:43 AM

rr 63

I	 I	 .
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WHC-SD-WM-DP-025
Addendum 3 Rev '0

DOCUMr=N

-

rATION SEP 18 1991	 8:10 AM	

^+
ANALYST:-[L !/-_^^___-__--__ LOCATION= 22Tz'S
TITRANT:--f/ 7 OS-¢--^ 

A041,a> --------------------------
INDICATING ELECTRODE:

 ---------

_ 	

---------REFERENCE ELECTRODE: ---- 1_v -	 ---_ ----- t_ —

SAMPLE

S E T U R P A R A M E T E R S

MODE: DIRECT READ PH
ELECTRODE STOZ: PH
EQUILIBRATION TIME, SEC: 15

MODE: DRV TITRATION
ELECTRODE STDZ: PH
dEzdV SIGN:
ML LIMIT: 2.50
PH LIMIT: 3.
TITRATION RATE: 18
SENSITIVITY: I
DISPENSE, ML: 8.
PLOT GAIN: 5
COMPUTATION: CONCENTRATION
,.TITRANT NORMALITY: 8.1900
SOLVENT BLANK: B.
MULTIPLIER: 8.

T
LAST ELECTRODE STANDARDIZATION: SEP 18 1991	 8:18 AM

r sl
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WHC-SD-WM-DP-025
Addendum 3 Rev 0

WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

ANALYTICAL BATCH
Serial No.:

—1-3
le Prep:

Instrument: Procedure/Rev:
AL10665 AL10696 LA=634-1020-0
Technologist: Date:
S. COBB 08-23-91
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA D. BISENIUS

Description Lab ID Description Lab ID
1 INITIAL LMCS CHECK STD R9406-5528 11
2 REAGENT BLANK' R9407-5628 12
3 SAMPLE 2291-1-3 R9408-5728 13
4 FINAL LMCS CHECK STD R9412-5528 14
5 15
6 16
7 17
8 18
9 19

10 20

Standard
Type

Primary Book No.
and Ali not Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 4C11 OU.250 mL NA

A-6000-861 (03(92)

57



WHC-SD-WM-DP-025
Addendum 3 Rev 0

COULOMETER ANALYSIS REPORI
TICTOC Rev.	 4)

Samole:	 R-9408 Date:	 09-04-1991 time:	 10:24:08

Blank:	 =	 .5424173 Samole Size =	 50 Dilution Factor =	 1
is Difference =	 10 Min Readinas =	 7 Max Readinas =

.f

^...., _= Reacii.no =__= Ancalvsis Time =__= Coulometer =__= % Di++erel"ice =_
01 0. O0 0 . l)r ,

i 31.6() . 1(111.00

3.Cjl 35. 30 10. 48

•. V 4. 01 -	 7, 6. 5i) _ . 29

5.x)1 77. 20 1.85

(r 6 6.01 7.7.50 (1, 8f1

—1

i
	

7.01
	

38.0 )	 I.:

'8 - 3.800 (-)99 )( 1 )i( 50 )	 _ .683998i o/L Carbon

3S - 7 .Si)Ct099 ) ! 1 ) i f 5 0 ) (1.2) = 5.699984E-02 Molar Carboni

Samole Run 8v: 80028

^q ^



Samo I e: E-9406

Rlard , - .5424173

% Difference = 10

53

WHC-SO414-0-025
Addendum 3 Rev 0

-1

COULOMETER WAALYSIS REPORT
TIC'TDC Rev. 0

Date. 09-04-1991	 Time. 09:51:44

Sausule Size	 50	 Dilution Factur	 I
Min Recadinas	 7	 Max Readinu5 = 7

Anal v5js Time COLA 1 oneet. Ler is Di -ifurence
1

2 2.01 104.90

75 O1 119.70 1

4 4. 01 124. 2t) 3.62

5 5.01 125.-50 6.08

6 6.01 125. 90

7 7. W 126. 40 4.). 40

1_6.4 — 3.800099 )( I ) / ( 50 )	 = 2.451996 o/L Carbon

126. 4 — 3. 800099 )	 I ) / ( 54-1 ) ( 12) = .:043332 IlUlor Car' bun

SafioDle RLAII HV.	 80028
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Addendum3 Rev 0

WESTINGHOUSE HANFORD COMPANY

^  n ^rw. uvw^ v  w^ .  u nT i c—wu i v

5 15
6 16
7 17
8 18
9 19
10 20

Standard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. and
Aliquot Vol.

Final Vol. of
Standard

LMCS CHECK STD 69C11 K/.050 mL NA

,\ A-6000-881 (03/92)

^ 51

I



-"C-SD-WM-DP-025	 =^

Addendum 3 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample: R-9408+SP 	 Date: 06-27-1991	 Time: 09:38:59

Blank:. = .670791	 Sample Size = 200 Dilution Factor = 2.5
Difference = 1()	 Min Readings = 7	 Max Readings =

Reading =__= Analysis Time =__= Coulometer =___ % Difference =_
1	 1.01	 0.00	 0.00

2	 2.01	 72.80	 100.00

3.01	 120.50	 39.59

4	 4.01	 137.30	 12.24

f.	
5	 5.01	 143.90	 4.59

.r

6	 6.(D1	 146.70	 1.91

n.

7	 7.01	 148.40	 1.15

0%

( 148.4 - 4.699959 )( 2.5 )/i 200 )	 = 1.796251 g/L Carbon

( 148.4 - 4.699959 )( 2.5 )/( 200 )(12) _ .1496875 Molar Carbon

Sample Run By: 80f.128

`-- 4



WHC-SD-WM-DP-025 	 ,

Addendum 3 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Sample:	 R-9408 Date:	 06-27-1991 Time:	 09:19:57

Blank: =	 .670791 Sample Si-e =	 200 Dilution Factor =	 11
Difference = 10 Min Readings =	 7 Max Readings =

Reading =__= Analysis Time =__= Coulometer =___ % Difference =_
1 1.01 0.00 0.00r

2 2 01 5.60 100.00

_, 3.01 8.40 30.95

4 4.01 9.80 14.29

5 5.01 11.00 10.91

6 6.01 11.60 5.17

7 7.01 12.20 4.92

C`

(	 12.2 - 4.699467	 )( it	 )/(	 200	 )	 _	 .4125293- g/L Carbon

(	 12.2 - 4.699467	 )( 11	 )/( 200	 )(12)	 =	 3.437744E-02	 Molar Carbon

Sample Run By: 80028

 1.7

i	 i



WHOSY M N-025
Addendum 3 Rev 0

COULOMETER ANALYSIS REPORT
TICTOC Rev. 6

Sample: R-9406	 Date: 06-27-1991	 Time: 09:01:20

Plank: = .676791	 Sample Size = 200 Dilution Factor = 11
% Difference = 10	 Min Readings = 7	 Max Readings = 7

Reading =__= Analysis Time =__= Coulometer =___ % Difference =_
1	 1.01	 6.66	 6.66

2	 2.61	 39.20	 106.0

k7
_	 .01	 51.80	 24.32

n
4	 4.61	 55.I0 	7.06

5	 5.01	 57.60	 3.63
4^.

6	 6.01	 59.21	 2.36

7	 7.01	 60.20	 1.66

01

( 60.2 - 4.7 )( 11 )/( 260 j	 = 3.0525 g/L Carbon

( 60.2 - 4.7 )( 11 )/( 260 )(12) _ .254375 Molar Carbon

Sample Run By: 80028

"pSj's4'^2 Z
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1% -4.9%

SSG
*^IFIC3URATION

w
14OV-91	 8:14

E INDIUM
DSC SIGN ICTA
TAU LAG
TAU SIGNAL
E DIMIN. FACT.
S
TAU LAG 2
TAU SIGNAL 2
E DIMIN. F. 2
S 2

MAX. TEMP.
MIN. TEMP.
A PT100
;R- PT100

C PT100
"HEAT P

HEAT I
II EAT D

,COOL 1
COOL 2
,G00L 3
	

E

41
. r•

^C .
t`1

D'2

T2
;113
R3
C3

WHC-SD-WM-DP-025
Addendum 3 Rev 0

255
1
12
0
.93
2400
16
0
.93
1850

600.
-50.
.21610
.74150

-.10116
3000
250
30
0
0
0
10773
58.121
.14689

-100
8940
17.884

-.072
363
9360.3

-15.043
'.01538

"GIIA (?MM

ko f aN 25,1491

I4eq^ Clow cali6m:6b,
bacj at*, dal Qo , I q g l .

EASca tAtl ^' I Nov L^', 19 41

*Rtttt/t METTLER TA4000 SYSTEM *********

BEST AVAILABLE COPY

-- 4



WK-04M-N-025
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END SCREEN oC
	

497.8

TEMPERATURE OC
	

HEAT FLOW
EXOTHERMAL-->

100.0

X00.0

7

r' 300.0

400 -  0

O`

WARNING	 1
6H EXO	 n J	 12318
6H	 J/G	 1264.6
PEAK TEMP. a C	 155.4

******** METTLER TA4000 SYSTEM t ##iit***

_9
.56,



END SCREEN oC
	

498.0

WK-04M-N-025	 r
Addendum 3 Rev 0

TEMPERATURE OC
	

HEAT FLOW
EXOTHERMAL-->

100.0

200. fl

r

00.0

J

Cl`

WARNING	 1
6H EXO	 w3	 31489
AN	 3/ 6 	3367.4
PEAK TEMP. o C	 135.6

Xt#R#i*Y METTLER TA4000 SYSTEM *********

Vd^P^y,^gl/QL

J^



100.0

.o

_ 200.0

r.

i^300.0

"400.0

0%

WK-04M-DP-025
Addendum 3 Rev 0

END SCREEN oC
	

498.0

TEMPERATURE aC
	

HEAT FLOW
EXOTHERMAL-->

rr^r^rr^wn

WARNING	 1
AN EXO	 •J	 11005
AH	 J/G	 1000.3
PEAK TEMP. o C	 155.5

i#i*Xttt METTLER TA4000 SYSTEM tt#tT#it#

8
sisg a 35

Ji
oe	 r



100.0

,r

e^ 300.0

'7'^' 400.0

•.n

WC-2-WM-OP-025
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END SCREEN oC
	

498.0

TEMPERATURE OC
	

HEAT FLOW
EXOTHERMAL-->

50000 mW

AH EXO	 •J	 827.11
AN	 J/O	 82.711
PEAK TEMP. o C	 304.0

******ft METTLER TA4000 SYSTEM *********

RI?4oti
tZS5 3
•S^G1l.

e^^iO^e- a+v



100.0

'N+

200.0

300.0

x'400.0

0T

WHC-0-WM-0-025
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n
END SCREEN o C
	

498.0

TEMPERATURE oC
	

HEAT FLOW
EXOTHERMAL-->

50.000 mW

AH EXO	 •J	 49998
AH	 J/0	 5156.6
PEAK TEMP. O C	 139.9

******** METTLER TA4000 SYSTEM *********

Sp.T^'*L
nY"Tho
82x83
^^ 31
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O
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1	 II

o.r rr
pb^1i

w^ ..wr ..w r r
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WHC-SD-WM-DP-025
Addendum 3 Rev 0

DIFFERENTIAL THERMAL ANALYSIS - UNDIGESTED SAMPLE

R 9407.-361	 102A4	 6-14-91	 12.42 w26
..rr.. Irwlr eww r..

DSC LA-314-113 E%OTNEkR3 WIDEO
w..0

O
Y Cr^r ^O

? REG. DL
4w-.. t^r^ wrw
REAGENT BLANK

- J

a..r•1
7iS+3

.ww..•1 r...a ....... •a

r r r r
1LQ^^
Y Ir Gl.rrl
^l-fi-11

a..n lr	 aw.4.. w	 tr r.... wrw
R 9406.-3611	 102AW 6-14-91	 12147 6

..rwrar.. wr rw Owr rr
F-0:DSC LA-314-113 EXOTIERRS W7DE0

? 2291-1-
•..... crrw rr
DUPLICATE SAMPLE

u......1 rw.l.a .ww.. r.... ..
Y=rE3

w.

SL. P.►L
Iw 1.. IN M

s. rr C4.rr
q Mf-1.

Al- /	 –	 /

-_ 29



F 9W 2. -!1]O	 10?AY 6-14-Vf	 1'• []V !b

SFO	 LA-]I O-112 :: RECOVERY Y/UE0 1,rY V ^r M
7 #Co. d^,C SIU

6a2 Z14=2 RERUN
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STO VAL )•Y31X>	 ."C
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t-11 -+1

•9f4q
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WHC-SD-WM-DP-025

Addendum 3 Rev 0

SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 3 Rev 0

WESTINGHOUSE HANFORD COMPANY
222—S LABORATORY

1	 ANALYTICAL BATCH

r,

Instrument: Procedure/Rev:
N/A LA-519-151/13-1
Technologist: Date:
M. BIERMAN 06-14-91
Starting Time: Temperature:
13:30 25degC

Ending Time: Chemist:
15:00 N/A

Description Lab ID Description Lab ID
1 SAMPLE 1-3 R9408-5000 11
2 SAMPLE 2-3 R9409-5000 12
3 SAMPLE 3-3 R9410-5000 13
4 SAMPLE4-3 89411-5000 14
5 15
6 16
7 17
8 18
9 19

10 20

Second

A-6000-881 (03/92)

--- 23



UNDIGESTED SAMPLE RESULTS

Tank:	 102AW
Core:	 NA

Segment:	 R9410
Customer ID:	 2291-3-3

Check	 Duplicate	 Spike of	 Check
Standard	 Blank	 Sample	 Sample	 Sample	 Stand ard

Lab ID: R9409 R9409 R9410 89410 R9410 R9411

Lab ID: 89410-5778 89410-5978
Cyanide 06-27-91 100 % <0.50E+0 m 121E+0 m NA 100.8 % 97.91%

Lab ID: R9406 9407 410 89410 891/0 R9412
n
7

Lab ID: 89410-5711
Differential Thermal 09-15-91 100 % No Exolherm No Exotherm NA NA 100 %
Ion Chromatographic

Lab ID: 89410-5771 r
Fluoride 05-18-9 96.4 % 1.11E+2 ppm 4.09E+3 ppm NA NA 95.5 %

Lab ID: A9410-5772
Chloride 05-18- 95.7 % 1.11E+2 PPM 5.82E+2 ppm NA NA 94.8 %

Lab ID: R9410-5775
Sulfate 09-25-91 98.8 % <1.00E+0 ppm 2.55E+3 Ppm NA NA 96.3 %

Lab ID: R9410-5774
Phosphate 09-23-91 103.7 % <1.00E+0 PPM 1.74E+2 PPM NA NA. 101.5 %

Lab ID: A9410-5773
N itrate 09-25-91 95.7 % <1.00E+0 PPM 1.41E+4 ppm NA NA 95.9 %

Lab ID: R9410-5776
Nitrite 09-25-91 100.961% <1.00E+0 Dom 2.54E+3 Ppm NA NA 99.41%

Lab ID: R9410-5728 R9410-5828
Ammonia 08-23-9 1 96.8 % <1.79E+1 m 5.72E+1 m 6.80E+1 ppm NA 95.3 %
Lab ID: R9410-5729 89410-5829
Determination of
Hydroxide Ions 09-10-9 1 99.7 % 8.64E+0 ppm 2.99E+3 DDM 3.09E+3 PPM NA 99.7 %
Lab ID: R9410-5727 R9410-5827
Total Inorganic-Carbon 09-04-91 102.2 % 3.80E+0 ug 1.07E+0 L 1.07E+0 L NA
Lab ID: R9410-5726
Total Or anic Carbon 06-27-91 101.81% 4.70E+0 u 5.17E-1 gIL NA NA 101.9 %
Lab ID: R9410-5706 R9410-5806
Specific Gravity 08-12-91 99.2 % 9.90E-1 1.027 1.027 NA 98.8 %

H - NOT RUN

N
N

WN.z_n
N
LO

I ^

v 0

o 'o
D ^
O

N
7 ^

—L.



UNDIGESTED SAMPLE RESULTS
Tank:	 10P11W4
Core:	 NA

R9408
aidomero	 2291-1-3

Check	 DuOlcaft	 sow c	 Check

Standard	 Blank	 Sample Sarnple	 Sakkkple	 Standard

-20-91 100.5 % <0.50E+0 wn 1.27E+0 pprn 1.17E+0
M94US-5910

913.76 %
R9108-59

99.1
Lao Ki:

Differential Thermal	 -15-91 100 % No Exormlhe
-

No	 lremExon No Exotire NA 100

14^

ion Chrommogripuc

Lab 0:
 -18- 96.4 % <1.11E+2

R9408-5T71
4.28E+3 NA NA 95.6

Chloride	 -18- 95.7 % <1.11E+2 6.23E+2 NA NA 94.8

Sulaia	 -25-91 96.8 % <1.00E+0 ppm 2.26E+3 ppm 2.12E+3 NA 96.3 %

Ph	 -23-91 103.7 % <1.00E+0 mm 1.79E+2 ppm , 1.77E+2 NA 101.51%

NiUale	 -25-91 95.7 % <1.00E+0 ppm
R9408-15M

1.44E+4 ppm

-Ruoff--Nw

1.41 NA 95.91%

Nitrite	 -25-91 100.96 % <1.00E+0 2.53E+3 NA 99.4 %
Liu ID:
Mnrnor is	 -23-91 96.8 % <1.79E+1 1.38E+2

k7EF+4

NA 95.3 %
Lao ju:
Delamnirkdon of

Ions	 -10-91 99.7 % 8.64E+0 3.01E+3 NA NA 99.7 %

Total	 Carbon	 -04-91 1022% 3.80E+0 6.84E-1 OIL NA NA 1028 %

Total	 Cakbm	 -27-91 101.8 % 4.70E+0 4.12E-1 4.02E-1 117.3 % 101.9 %

SpIgEc G 	 -12-91 992 % 9.90E-1 1.024

t

NA NA 98.8 %

OJ - NOT Rl1N I
—

N
CO

£xn
1N
k7

I

3
Inv
0
N

_L_'



WHC-SD-WM-DP-025
Addendum 3 Rev 0

SUMMARY DATA REPORT

Project:	 242—A EVAPORATOR FEED CHARACTERIZATION
Tank:	 102AW
Customer ID: 2291-4-3

Undigested Sample Results

Sample
R9411

-71

Specific Gravity 1.026

Differential Thermal No Exotherm

Total Organic Carbon 4.24E-1 g/L

m.,	 Total Inorganic Carbon 7.58E—.1 g/L

Ammonia 1.41 E+2 ppm

Cyanide 1.38E+0 ppm

Ion Chromatographic

Chloride 4.81 E+2 ppm
Fluoride 3.90E+3 ppm
Nitrate 1.46E+4 ppm
Nitrite 2.58E+3 ppm
Phosphate 1.67E+2 ppm

Note: pH analysis not run.

Sample Duplicate
NA

NA

NA

NA

NA

NA

NA

NA
NA
NA
NA
NA

17
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SUMMARY DATA REPORT

Project:	 242—A EVAPORATOR FEED CHARACTERIZATION
Tank:	 102AW
Customer ID: 2291-2-3

Undigested Sample Results

Sample Duplicate
R9409

NA

NA

NA

NA

NA

Sample
R9409

0 Specific Gravity 1.024

Differential Thermal No Exotherm

Total Organic Carbon 6.16E-1 g/L

Total Inorganic Carbon 8.56E-1 g/L

Ammonia 1.27E+2 ppm
A!

_. Determination of
Hydroxide Ion 2.62E+3 ppm

Cyanide 1.31 E+0 ppm

Ion Chromatographic

Chloride 1.75E+2 ppm
Fluoride 3.87E+3 ppm
Nitrate 1.44E+4 ppm
Nitrite 2.64E+3 ppm
Phosphate 1.79E+2 ppm
Sulfate 2.62E+3 ppm

Note: pH analysis not run.

NA

1.33E+0 ppm

NA
NA
NA
NA
NA
NA

1S
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1I	 e r•	 F`U C0 y	 LABORATORY ID
Of

Dale Sampled Time Sampled

Sample Site or Sampling ID	 9.373	 Date Received dL 222•S 	 Time Received at 222•S

uel . vered by (Signature) 	 RPT Release (Signature	 Dose Rate

Custodianan (Signature)	 ate A	 ybi4	 Disposal Date	 -`
Complete

Co^nmcnu	 /V/

f
Payro ll No. 1ecNReceiver (Signature) Date Entry Code ddirnments

_ ^1Z	 AN ^c.

•	 Z cm

YQa 	 ^

BEST AVAILJ BLE COPY

904>000 .347(I"-))	 i

12.17 UUUGJ7 ?



► a►• 2 of 2
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Q/^ ^rr̂ c 	 ^]I 1q3- Ilia _f`It•+ J _^'`e^ 7^7 Date Sampled lime Sampled

c^gy^S LABORATORY ID

Sample Site or Sampbng ID (_R Date Received at II2•S Time Received at 222."I

Delivered by 6,q nature) RPT Rrlease (Signatu re) Dose Rate

Custodian (Signature) 61 Date A	 yfis Disposal Date
.	 e	 .	 .	 . Co" ojete

TectvRecetver(Signature)
	

Date	 I tntryPayroll No.

.M	.
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I	 :TANK FARM PLANT;OPERATING;PROCEDURE
WHC SD W- - M-DP-025
Addendum 3 Rev 0

CHAIN OF CUSTODY

cowpony conact Pitkoff ! raept	 ' ,

u it of t.sdlnq lla.f- . N/A ofhlte, ►roperty No. ,o	 N/A

Notnod ' ol ftilpw.ni5`;,`- Sample Truck

Sh l pped„twee 222-S 

SAMPLING INFORMATION

'Se.pla^tollected tiy,” 'Oote^6_^, ^'-9/; "' `llr".. ^•S^

swi. i«.None '' -A k) -mil atC	 lQ2-AlwJ 	IZ.	 A c	 A
terrte ` `^	 ,'i' A

Ice chest , or Seople,•ic
119	 qo.	 s .;

^ G "f leld lotbook woe
Ioge to.

N/A

Smote tunber	 so opts schedule tuoi er

2AIAJS229/-Z	 FSS-T-630-00001. Fn-A. Routine 2

CHAIN OF POSSESSION

De	 I	 ',1 d by: teulved	 L.. C 	 ` Dote/TI . v	 /^T
<	

U

tell	 lehed	 : I t cetved byi Dote/Tim	 /O	 /	 /5 - 0 S

telingolmed by: tecoly Ddt/Tltee;

not lnqulshed byt Received by: Dote/Tlr:

DoctmeM Mo =:	 's	 Rev/Mod	 ► oqt

TO-080 .030,	 C-1`	 15

- 12.3
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Date/Time Received	 I/	 Client Name	 d̀am

Project/Client 1 row-- NJ — 1,D02-Aw	 Catch or Case 1
Col — ^..+

Cooler ID (if noted on outside of cooler) ^ 	 ^^-^ y

1. Condition of shipping container? Cam'

2. Custody Seals on cooler Intact? Yes [A	 No [ ]

3. Custody Seals dated and signed? Yes M No [ ]

4. Chain of Custody record is taped on inside of cooler lid? Yes [ ] No [ J A) A

S. Vermicullte/packing material 1s: Wet [ ] Dry [ ]	 /)A

G.	 Each sample is In a plastic bag?	 Yes [ ]	 No [ j ) A

7.	 Number of sample containers In cooler:

0.	 Samples have:	 claps (in cans) tape

<	 custody seals appropriate sample
labels

*^ hazard labels

9.	 Samples are:	 in good condition leaking
r^

broken have air bubbles
n•

other

10. Samples received at	 ,°C.	 Coolant type

11. The following paperwork should be accounted for (N/A 1f not applicable):

Chain of Custody 1(s)

Request for Analysis 1(S	 -`

Alrb111	 1
)

12. Have any anomalies been identified above?	 Yes [ )	 No [

13. Memos have been Initiated for all	 anomalies Identified above?	 Yes [ ]

Printed Name/Signature_ •-	 f/&.1Ute/T1me	 /U
POOR 1 of 2

BEST AVAILABLE COPY	 13
:12
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Addendum 3 Rev 0

CHAIN OF CUSTODY	 I

Coepeny Cmt^et Pitkoff 'Telepharr

titlol lMlnv we " N/A
V

otlelte Property - MO." > '	 N/A

Method^ol shlpwent ""., Sample Truck

snipped to. "£ 222-5

Sample Col l^cted by ̀ „^

SAMPLING INFORMcAATIcO^N

' YOt^^'^a"v "^.;1^,' Tlr' ^5.^^

Remarks''" /4	 .

eIc chest ar Sampt a 	
VP19 Me.	 [l	 v

'fli.ld tog600k `ud	 ''
pne Ye.	 !i: N/A

Sample Number	 Sample Schedule Slumber

2A1JS229/'Z 	 FSS-T-630-00001. FO-A. Routine 2

CHAIN OF POSSESSION

te^l	 d byf secolved 	^• /l	 _ 061:e1TI

R	 nqultMd	
-

R ce" by D.0illy	
I S US

Relinqul toed Says Racal Oete/llrt

Relinquished byt Received byt Due/Timm

'x-fia-1 9

oocuemnt Ro • h	 Rev/Nod'	 Pavey

TO .080 	 5

•	 12, S	 ^
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Addendum 3 Rev 0

Date/Time Received - 7-41 O Z / o A".	 Client Name C.e• ^/ r/co fmf-

/ o Z-A44J

Project/Client 1	 '2	 4-u/- 9gN/f	 Catch or Case I 2/Se?a It 2214-

	

^'"d^ryr' 	 y^...pc. ND. zA^3 s-ZZ 9/-1
P/ 4

Eooier ID (if noted on outside of cooler)	 Q - /,?

1. Condition of shipping container) 
121

2. Custody Seals on-Go 4er intact? Yes [ ] No [ ];iw i

3. Custody Seals dated and signed? Yes [ ] No [ ] y1,r71e . ^^^
4. Chain of Custody record is taped-on Inside of Couier ildl Yes [/] No [ J

5. Vermiculite/packing material is: Wet [ ] Dry [ ] A1A-

`.	 6. Each sample is in a plastic bag? Yes [ ] No [ ] &A
1^11
	 1. Number of sample containers in cooler:	 I

"I
0. Samples have:	 1(6— clips (in cans)

r.
—dQ_ custody seals

hazard labels

r,	 9. Samples- are:
	 3 in good condition

13̂  tape

3 appropriate sample
labels

AID leaking	 `

broken	 AnIk_ have air bubbles

1V other

""	 10. Samples received at 1jg °C. Coolant type	 Nf1
°'	 11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody I(s) L/ orn'
Request for Analysis 1(r)

Airb111 I NR-	 Carrier _Z;-̂ .f_

12. Have any •anomalies been identified above? Yes [ ] No ELK

13. Memos have been initiated for all anomalies identified above? Yes [vq)

Printed Name/Signature 	 ^1 Date/Time !o- 7-91
r.o	 1 : 

^ . GL. 21tiG7 ^""

13

12.3
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SAMPLE NUMBER MATRIX
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SAMPLE LABEL
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Procedure LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.0000999/mL

Fluoride
Detection Limit in solution	 - 0.09 ppm.

Chloride
Detection Limit in solution	 - 0.04 ppm.

Nitrate
Detection Limit in solution	 - 0.24 ppm.

Phosphate
Detection Limit in solution	 - 0.13 ppm.

Sulfate
Detection Limit in solution	 - 0.13 ppm.

Procedure	 LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit -	 5 ppm in solution
Typical sample dilution was 0.019/mL

Procedure	 LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit -	 5.5 ppm in solution
Typical sample dilution was 0.01 g/mL

Procedure	 LA-695-101
Cyanide	 -	 0.1 ppm CN in solution
Spectrophotometric Determination of Cyanide
Procedure	 Uh634-102
Ammonia	 - 0.1 ppm NH4 in solution
Ammonia by Kjeldahl

Procedure	 LA-645-001
Nitrite	 ft	 0.184 ppm NO in solution
Spectrophotometric Determination of Nitrite
Procedure	 LA-265-101
Chromium VI	 -	 0.1004 ppm Cr°' in solution
Spectrophotometric Determination of Hexavalent Chromium

1



WHC-SD-WM-DP-025
Addendum 3 Rev 0

Procedure: LA-505-151 (Nominal Detection Limits)

.!s

^.r

tr

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.

Typical sample dilution for the Water Digestion was 0.000476 g/mL.

Typical'sample dilution for the Acid Digestion was 0.000476 g/mL

Instrument Detection Limit ppm.

Aluminum' 0.0745 Antimony 0.1424
Arsenic 0.0223 Barium 0.0026
Beryllium 0.0006 Bismuth 0.0839
Boron 0.0083 Cadmium 0.0039
Calcium 0.0002 Cerium 0.1359
Chromium 0.0039 Cobalt 0.0246
Copper 0.0159 Europium 0.0024
I ron 0.0073 Lanthanum 0.0141
Lead 0.0273 Lithium 0.0032
Magnesium 0.0001 Manganese 0.0011
Mercury 0.0036. Molybdenum 0.0049
Neodymium 0.2130 Nickel 0.0147
Phosphorous 0.0308 Potassium 0.2122
Samarium 0.1525 Selenium 0.0631
Silicon 0.0314 Silver 0.0181
Sodium 0.0483 Strontium 0.0010
Sulfur 0.0163 Tantalum 0.0273
Thallium 0.0646 Thorium 0.0122
Tin 0.0144 Titanium 0.0035
Tungsten 0.0273 Uranium 1.1405
Vanadium 0.0186 Zinc 0.0017
Zirconium 0.0141

7.3



WK-SO-M-0-025
Addendum 3 Rev 0,

SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection.limits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection limits on actual single shell tank samples are likely to be much
higher. No information regarding procedure detection limits is available for
procedures not listed in this report.

Procedure	 LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit -	 0.005 ppm in solution
17	 Typical sample dilution • for the Fusion Dissolution was 0,0025g/mL.

Typical sample dilution for the Mater Digestion was 	 0.0109/mL.
Typical sample dilution for the acid Digestion was 	 0.0109/mL.

Procedure	 LA-325-102
Mercury Analysis by.Atomic Absorption Manual Cold Vapor Technique

rr
Detection Limit -	 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.00259/mL.
Typical sample dilution for the Water Digestion was 	 0.0109/mL.
Typical sample dilution for the acid Digestion was 	 0.0109/mL.
Solids were analyzed directly.

Procedure	 LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit 	 w 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.00259/mL.
Typical sample dilution for the Water Digestion was 0.0109/mL.
Typical sample dilution for the acid Digestion was 0.0109/mL.

— wI^1
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	 TABLE 7
ESTIMATED COSTS

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS

Analysis for processing parameters	 $500/sample

Analysis for hazwaste designation	 $5000/sample

DOUBLE SHELL TANK CHARACTERIZATION

Analysis for hazewaste designation 	 $10000/sample-

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR

Analysis of feed tank $5000/sample

Analysis of Process Condensate $2500/sample

Analysis of Slurry Product $5000/sample
r

Analysis of Steam Condensate $4000/sample

fi Analysis of Cooling Water $4000/sample

Analysis of Vent Gases $2000/sample

I
.a

-•F► .21
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16500-90-090
Attachment 6
Page 1 of 2

r TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

All requested analyses shall be reported of accounted for.

2. HOLDING TIMES

Holding times shall be equivalent to RCRA defined times. If no RCRA
holding time exists, holding times will be 6 months unless specifically
defined in project specific documentation.

3. SURROGATE RECOVERY

Sample and blank surrogate recoveries must be between 80 and 120%.

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

`	 A matrix spike or matrix spike duplicate must be analyzed with every
analytical batch of every 20 samples, whichever is more frequent.
Control limits will be between 75 and 125% with ±20% relative percent
differences.

r.^ S. DUPLICATE ANALYSIS

r'	 Duplicate analysis must be performed with every analytical batch or
every 20 samples, whichever is more f requent. Control limits will be
±201/.. If both sample and duplicate results are below the method
detection limit of sample quantitation limit, then no control limit
applies.

6. ANALYTICAL BLANKS

A minimum of one analytical blank must be analyzed for every batch or
a,	 every 20 samples, whichever is more frequent. No contaminants should be

detected in the blanks.

7. INITIAL AND CONTINUING CALIBRATION

Analytical instrumentation shall be calibrated in accordance with
requirements specific to the instrumentation and methods of procedures
employed.

B. GC/MS TUNE

Ion abundance results and tuning frequency requirements must be as
specified in the method employed for analysis.

9. INTERNAL STANDARDS

Internal Standard area counts and retention time differences from the
associated calibration standard must be within the control limits
specified by the methods or procedure used.

` C.19
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16500-90-090
Attachment 4
Page 1 of 1

TABLE 4
SAMPLE RESULT TURNAROUND TIMES

Laboratory analysis and quality assurance documentation, excluding validation,
shall be limited to the following schedule:

Transuranic and hot cell analyses - 100 days annual average, but not to
exceed 140 days

Low-level and mixed waste (up to 100 mr/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradioactive waste analyses - 50 days

Validated data packages will be issued within 21 days of receipt of the
results by the Office of Sample Management.

r-^

cr

r
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Attachment 3
Page 3 of 4

TABLE 3 (cont)

TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Quart Lratlon LL Its*
Low Med. On

VatSC jilil So-LI Column
Semivotattl - ii	 _ CAS Number ur/L up/Kr ur/Kr_ Inrl

34. Phenol 108.95-2 to 330 10000 (20)
35. bLs(2-Chloroethyl) other 111.44.4 10 330 10000 (20)
36. 2-Chlorophanol 95-57.8 10 330 10000 (20)
37. 1.3-DLehlorobenzens 541-73.1 10 330 10000 (20)
38. 1.4-Dlehlorobonzens 106-46-7 10 330 10000 (20)

39. 1.2 . Otchlorobanzons 95.50-1 10 330 10000 (20)
40. 2-MachyLphenol 95-48-7 10 330 10000 (20)
41. 2.21-oxybls

(1-Chloropropana) e 108-60-1 10 330 10000 (20)
42. 4-Methylphenol 106-44-5 10 330 10000 (20)
43. N-HLtroso-dl-n- -

dlpropylulne 621-64.7 10 330 L0000 (20)

44. Hexachloroethane 67-72-1 LO 330 10000 (20)
45. NLtrobanzens 98-95-3 LO 330 10000 (20)
46. Isophorone 78-59-1 LO 330 10000 (20)
47. 2-NLtrophanol 88.75-5 10 330 10000 (20)

ti- 48. 2.4-Dimothylphonol 105-67-9 10 330' 10000 (20)

49. bls(2-Chloroethoxy)
methane 111-91-1 10 330 10000 (20)

50 2.4-DLchlorophenol 120-83-2 10 330 10000 (20)
S1. 1.2.4-TrLchlorobenzans 120.82.1 10 330 10000 (20)
52. Naphthalene 91-20-3 10 330 10000 (20)
53. 4-Chloroanlllns 106-47-8 LO 330 10000 (20)

54. Hexachlorobutadtans 87.68-3 10 330 10000 (20)
55. 4-Chloro-3-sechyLphonol 59-50.7 10 330 10000 (70)
56. 2-Machylnaphchalane 91-57-6 10 330 10000 (20)

Cr 57. Nexachlorocyclopencadlene 77.47-4 10 330 10000 (20)
58. 2.4.6-Trlchlorophenol 88-06-2 10 330 10000 (20)

59. 2.4.5-Trlchlorophenol 95.95-4 50 1700 50000 (100)
60. 2-Chloronaphthalene' 91-58-7 10- 330 10000 (20)
6l. 2-HLcroanLLLna 88.74-4 SO 1700 50000 (100)
62. DLwachylphthalats 131-11.3 10 330 Lo000 (20)
63. Acenaphthylons 208-96-8 10 330 10000 (20)

64. 2.6-DLnitrotolusns 606-20.2 10 330 10000 (20)
65. 3-NLtroanLILne 99-09-2 50 1700 50000 (100)
66. Acenaphthens 83.32'-9 10 330 10000 (20)
67. 2.4 . OLnitrophenol 51.28.5 SO 1700 50000 (100)
68. 4-NLtrophanol 100-02-7 50 1700 50000 (100)

a Previously known by the name bls(2-Chlorolsopropyl) ocher

6. is
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Attachment 3
Page 1 of 4

TABLE 3

TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

' Ounntl[acLon LImL[s•
WACer In.0 On Column

_Pe<_tlr Lees /Aroclors CA2 Number ur/L ur/yt (,r1

98. alpha-BHC 319.94.6 0.05 1.7 5
99. beta-BHC 319-65-7 0.05 1.7 5

100. delta-BHC 319-64- B 0.05 1.7 5
10 L. Rama-eMC (L.lndane) 58.89-9 0.05 1.7 5
102. Heptachlor 76.44 -e 0.05 1.7 5

103. Aldrin 309-00.2 0.05 1.7 5
104. Ilepcachlor epoxide 1024-57.3 0.05 1.7 5
105. Endosulfan I 959 -98 -e 0.05 1.7 5
106. DLeldrin 60-57.1 O.LO 3.3 10
107. 4.4 1 -ODE 72.55.9 0.10 3.3 10

T 108. Endrin 72-20-8 0.10 3.3 10
109. Endosulfan II 33213-65.9 0.10 3.3 10
ILO. 4.4 0 -DOD 72-54-8 0.10 3.3 10
111. Endosulfan sulfate 1031-07- 9 0.10 3.3 LO
112. 4.4'-DDT 50.29-3 0.10 3.3 10

113. Mechoxychlor 72-43-5 0.50 17.0 50
;.^ 114; Endrin ketone 53494.70-5 0.10 3.3 10

115. Endrin aldehyde 7421.36.3 0.10 3.3 10
116. alpha-Chlordane 5103-71-9 0.05 1.7 5
117. gamma-Chlordane 5103-74-2 0.05 1.7 5

118. Toxaphene 8001-35-2 5.0 170.0 Soo
". 119. Aroclor-1016 12674-11-2 1.0 33.0 100

120. Aroclor-1221 11104.28.2 1.0 33.0 100
-- 12L. Aroclor-1232 11141-L6-5 2.0 67.0 200

122. Aroclor-1242 53469-21.9 1.0 33.0 100

123. Aroclor-1248 12672-29-6 1.0 33.0 100
4T 124. Aroclor-1254 11097-69-L 1.0 33.0 100

125. Aroclor-1260 11096-82.5 1.0 33.0 100

+ QuantltatLon limits listed for soil/sediment are based on vet weight. The
quancleacLon Limits calculated by c ite laborato ry for soil/sedLmenc.
calcuLated on dry we ight basis as required by the contract. will be higher.

There is no differentiation between the preparation of low and medi um soil
samples in this method for the analysis of Pescicldes/Aroclors.

r
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Page 1 of 1

TABLE 1
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS

for TANK FARM WASTE ANALYSES

aAn lute High Sam Low Salt nA alvte High Salt Low Salt
Liquid or Liguid LiQuid or Liouid
Solid/Slurry Solid/Slurry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

Al 50 0.5 As 20 0.2
Da 2 0.02 Bi 100 0.5
0 20 0.05 Cd 2 0.02
Ca 0.2 0.002 Ce 100 1
Cr 5 0.05 Co 20 0.2
Cu 20 0.2 Eu 2 0.02
Fe 10 0.01 La 20 0.2
Pb 30 0.3 Li 3 0.03
Mg 0.1 0.001 Mn 2 0.02
Hg 5 0.05 Mo 5 0.05
Nd 250 2.5 Ni 20 0.2
P 50 0.5 K 250 2.5
Sm 200 2 Se 100 1
Si 100 0.5 Ag 30 0.3
Na 60 0.6 Sr 2 0.02
S 60 0.6 Ta 50 0.5

r Th 20 0.2 Sn 2 0.02
Ti 30 0.06 W 200 0.5

° U 1500 15 Zn 2 0.02
Zr 80 0.1

Analyzed by Specific Atomic Absorption Techniques

As 5 0.05 Hg 3 0.03
Se 5 0.05

es-
Anion Analysis by DIONEX

F 6000 10 Cl 4000 5
NOs 20000 10 NO2 20000 10
PO4 10000 10 SO4 10000 10

Specific Analysis

COs 5000 50 TOC(carbon) 5000 50
CN 0.1 0.01 NH4 5000 50
U 100 1 TOX(chlorine)100 10
OH 0.2 0.002 DSC

Values for solids are as u9/g
ValuesValues for liquids are as ug/ml

 will be used to screen for the presence of exothermic reactions.
Specific quantitation limits are not required for this screening __
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November 26, 1990

Samples having greater than normal Pun° (e.g., associated with previous
irradiated thorium processing) activity will be detectable using the current
procedures. In these cases, Pu t a activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass
spectral analysis.

Analysis-of-Samples for the_242-A Evaporator:

All analyses identified in the Internal Memo appear to be for hazardous waste
designation needs. It should be noted that analysis of the vent stack will
require the installation of specialized gas sampling equipment.

General Comments:

Analysis of two major hazardous waste designation groups were not requested
for any of the streams; semivolatile organics and Toxicity Characteristic
Leaching Procedure (TCLP). If these analyses have not been assessed for
inclusion in the requested analysis, it is recommended that they are reviewed
for inclusion.

The current schedule for implementation of organic analysis capacity at 222-S
Laboratory is for early in 1991, most probably after March 1, 1991. Until
capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX)
will be performed by the Pacific Northwest Laboratories (PNL). This will
require transhipping of samples sent to 222-S Laboratory, but should not
seriously affect result turnaround or quality.

Estimated cost information for the requested analyses is shown in Table 7.

T	 These costs are based on analysis of organic components at PNL. When organic
capability is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivolatile organic analysis to the lists would increase costs
12000 per analysis. Addition of TCLP to the list would increase analysis
costs $1500 for those samples containing greater than 1% solids. For liquid
only samples, no additional preparation is required for TCLP and the analytes
of concern are already included in the analysis requests.
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Westinghouse	
Internal

Hanford Company	 Memo

From:	 Office of Sample Management	 16500-90-090

Phone•.	 3-3869 MO-346/200W T6-08
Date:	 November 26, 1990
Subject:	 RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES

To:	 T. D. Blankenship
LL
	R1-62

cc: J. D. Origgspl"'	 T6-14
J. A. Eacker	 R1-51
D. L. Halgren 	 R1-51
J. H. Kessner3	 T6-00
E. J. Kosiancic	 SO-61
C. R. Stroup	 T6-07
RLW File/LB

Reference: Internal Memo, T. D. Blankenship to E. J. Kosiancic, "Tank Farm
Waste Analysis Requirements," dated September 10, 1990.

The referenced Internal Memo requests.information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Evaporator operations. Specific-comments and suggestions for each have been
prepared along with information on suggested minimum quantitation limits
(MQLs) for the needed analyses and recommended reporting . formats. With the
exception of NO, all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinate with times of high sample
throughput in the laboratory (e.g., single shell tank sampling).

The discussions that follow are based on the assumption that the laboratory
will be performing "standard" regulatory type analysis. Analysis MQLs are
based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WHC-CM-5-3, Section 2.0, "Data Validation for RCRA Analyses." This
information is summarized in the following attached tables:

Table 1	 MQLs for Inorganic Analysis
Table 2	 MQLs for Radionuclide Analysis
Table 3	 MQLs for Organic Analysis (these are CLP requirements

but will form the basis for all organic analysis)
Table 4	 Sample Turnaround Times
Table 5	 Result Reporting/Validation
Table 6	 Validation Criteria - Generic Data Quality Objectives

(DQOS)

If specific needs different from this standard are required for a given
program, these needs must be defined in the program's Waste Analysis Plan
(WAP) or equivalent documentation and negotiated with the laboratory to assure
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Radiochemical Analysis

Customer Sample#	 Lab I.D.#

2291-1-4 R9415
2291-2-4 R9416
2291-3-4 R9417
2291-4-4 R9418

Radiochemical analysis was run on the above samples. Insufficient sample was
found for the analysis of americium 241 for all of these samples. The
americium 241 was analyzed on the riser sample submitted later during this
work effort (see results for samples 2AW-80-1 (R332) and 2AW-BD-2 (R333)).
Duplicates were run on sample 2291-1-4 (R9415) and selected radionuclides were
run in duplicate for samples 2291-2-4 (R416) and 2291-3-4 (R9417). The
samplers, in an attempt to get the smallest sample possible, failed to get
enough sample to perform all radiochemical analyses. Check standards results
for cesium 137 on 2291-1-4 (R9415) were 101.1 and 102.5%. The RPD for the
duplicates were within the limits. The spike recovery values for cesium 137
was 105.7%, Total Beta was 97.1% and Total Alpha was 94.8%. These values
imply good precision and accuracy of the method.

Metals Analysis

Customer Sample #	 Lab I.D. #
2291-1-1	 R9394
2291-2-1	 R9395
2291-3-1	 R9396

t	 2291-4-1	 R3997

Inductively Coupled Plasma (ICP) was used to analyze for eleven metals in the
above samples. Sample 2291-1-1 (R9394) was run in duplicate. The RPD for
magnesium was 143%. The check standards were 110 and 111% respectively. This
could imply matrix interference or contamination problems. The RPD for iron
was 122% with check standard results at 150 and 162%. The high bias of the

--	 check standards imply contamination or spectral problems. Also, aluminum and
sodium produced data showing extremely high check standard results, before and
after sample analysis. These high values appear for all samples within this
batch and imply contamination problems.T

Check Standard Check Standard
#1	 #2

aluminum	 141.2%	 139.8%
sodium	 194.4%	 196.5%

Riser #22A Radiochemical Analysis

Customer I.D. #	 Lab I.D.#

2AW-BD-1 (R332)	 R1626
2AW-BD-2 (R333)	 R1627
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Analvte	 Detection Limit (ppm)

Required	 Actual

Arsenic (As)	 5	 .005
Cyanide (CN)	 .10	 .010
Mercury (Hg)	 .20	 .002
Ammonia (NH4)	 500	 .100
Hydroxide (OH-)	 1700	 17.000
Selenium (Se)	 1	 .005
Total Inorganic Carbon (TIC)	 5000	 5.000
Total Organic Carbon (TOC)	 500	 5.500
Fluoride (F)	 6000	 .090
Nitrate (NO3)	 5000	 .240
Chloride (Cl)	 4000	 .040
Nitrite (NO2)	 5000	 .180
Phosphate (PO4)	 10000	 .130
Sulfate (SO4)	 10000	 .130

Aluminum (Al)	 50	 .075
Barium (Ba)	 2	 .003
Cadmium (Cd)	 1	 .004
Chromium (Cr)	 5	 .004
Iron (Fe)	 10	 .007
Lead (Pb)	 5	 .030

r"	 Magnesium (Mg)	 1	 .0001
Manganese (Mn)	 2	 .001
Silver (Ag)	 5	 .018
Sodium (Na)	 60	 .048
Zinc (Zn)	 2	 .002

Detection limits for the analytes required in the Statement of Work are
--

	

	 listed for each set of samples. These instrument 	 detection limits vary
according to the analyte and instrument and were generated in accordance with
the Request for Special Analysis (RSA), the internal memo, "Recommendations

,T	 for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990,
and references the document, "Detection Limit Package, Appendix B" for the
241-U-110 Single Shell Tank Waste Characterization data package, dated August
9, 1991. The detection limit study performed for Core 5 followed recommended
EPA protocol.

2_

J. H. Tillman, anager
Inorganic Che stry PAL
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Metals (AAS)

Arsenic
	

As
Selenium
	

Se
Mercury
	

Hg

Conventionals (IC)

Fluoride
	

F
Chloride
	

Cl

Nitrite
	

NO2
Nitrate
	

NO3
Phosphate
	

PO4
Sulfate
	

SO4

Conventional (Specified Methods)

Total Organic Carbon	 TOC
Total Inorganic Carbon	 TIC
Cyanide	 CH

Hydroxide	 OH
Ph
Specific Gravity	 SpG
Differential Scanning Calorimetry DSC

The analysis of the samples for Cyanide, ' Total Ammonia, Total Inorganic Carbon
(TIC), Specific Gravity, and Differential Scanning Calorimetry (DSC) were
performed using methods traceable to ASTM or EPA. All other analytes were
determined based on EPA SW-846 methods or current approved WHC golden rod
procedures.

The Quality Objectives and requirements for this work effort were set to
achieve the highest quality data. Factors relevant to sample matrix and the
applicability of the methods to these complex matrices of samples from the
evaporator candidate and feed tanks may have lead to biased results for some
analytes of concern. The Quality Objectives were:

T

1. Matrix Spike and Matrix Spike Duplicate per batch or for no more than 20
samples which ever is less. The calculated Percent Recovery for these
analyses to be within 71 to 125% and the Relative Percent Difference
(RPD) must not exceed 1-2,L%.

2. One sample in twenty was to be analyzed in duplicate where specified.
The duplicate results must agree with an RPD of t 20%.

3. A blank must be run for each batch or for every 20 samples.

^L
J. H. Tillman Manager
Inorganic Chemistry PAL
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